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ABSTRACT OF THE DISSERTATION 
 
The Benefits of Text Messaging on Wellbeing for Young Adults and Early Adolescents 
 
By 
 
Joanna Yau 
 
Doctor of Philosophy in Education 
 
University of California, Irvine, 2019 
 
Associate Professor Stephanie M. Reich, Chair 
 
  
Many young adults and adolescents use texting apps, where users can send messages to 
others directly and privately. Texting apps have great potential for enabling individuals to seek 
support anytime and anywhere, but whether they actually benefit wellbeing is not well known. In 
this three-study dissertation, I explore whether young adults use texting apps when experiencing 
intense emotional states, whether texting a friend can help early adolescents cope with stress, and 
whether the content of texts matter for improving wellbeing. 
In Study 1, we examined the relationship between texting and experiencing intense 
emotional states (N = 104). For one week, young adults completed surveys on mood and stress 
hourly. An application on their phones logged when and for how long they accessed texting 
apps. Using multilevel modeling, we found that young adults spent more time on texting apps 
when experiencing high stress, low mood, or high mood. No associations were found, however, 
between texting and subsequent mood and stress.  
In Study 2, we experimentally tested whether texting would help early adolescents cope 
with stress. Adolescents (N = 122) participated with a friend and both teens completed a stressful 
task. Afterwards, participants were randomly assigned to text their friend, watch a video (i.e., 
xvi 
 
active control), or sit quietly (i.e., passive control). Texting did help adolescents cope; those in 
the texting condition reported higher moods at the end of the study than adolescents in both 
control conditions and lower stress levels than adolescents in the passive control condition. 
In Study 3, we examined whether the content of texts mattered for improving wellbeing. 
Among the participants in the texting condition in Study 2, participants who shared about 
negative experiences and received supportive responses from their friends had higher mood and 
higher heart rate variability (i.e., lower stress) than participants who did not share about negative 
experiences. However, participants who shared about negative experiences but received 
unsupportive responses, did not experience greater wellbeing than those who did not share about 
negative experiences. My studies demonstrate that texting can be a valuable tool for improving 
wellbeing, but may depend on the responses that are received.
1 
 
CHAPTER 1: INTRODUCTION 
As mobile devices have become increasingly affordable, more and more young adults 
and adolescents are interacting with their friends digitally. Text messaging and social networking 
sites, which allow for both synchronous and asynchronous communication at all times of the day, 
are popular forms of communication (Anderson & Jiang, 2018; Pew Research Center, 2018; 
Rideout & Robb, 2018). Despite the popularity of social networking spaces such as Facebook, 
texting is still frequently used, particularly with close friends (Lenhart, 2015). Unlike on social 
networking sites where interactions are visible to large networks of both friends and 
acquaintances, interactions via texting are direct and private, making texting apps a suitable 
platform for more intimate disclosures (Vermeulen, Vandebosch, & Heirman, 2018; Waterloo, 
Baumgartner, Peter, & Valkenburg, 2018). Given that many young adults and adolescents text 
and that the private nature of texting platforms facilitate discussion of more intimate topics, it 
seems likely that texting is related to mood and has great potential for improving emotional 
wellbeing. Users can easily reach out for support from friends and family immediately after 
experiencing a difficult situation or to intensify mood when sharing exciting news. My three-
study dissertation thus, explores whether young adults’ texting is related to their emotional state 
and whether texting can help early adolescents cope with stressful situations. If texting can help 
users manage stressful situations, then young adults and teens have a great mental health 
resource right in their back pockets.  
Sharing About Emotional Events with Others 
People often share about events that elicit strong emotions to close others. Adolescents 
most frequently share with friends and parents and young adults often share with friends and 
romantic partners (Rimé, 2009). People communicate equally events that elicit positive emotions 
2 
 
such as love and happiness and those that elicit negative emotions such as anger, sadness, and 
fear. The need to share about events that elicits intense emotions is strongest immediately after 
the event occurs, when it is still in the individual’s working memory. As time passes, the need to 
share also diminishes. However, it may not always be possible for individuals to share with 
others immediately because face-to-face meetings are constrained by when the listener is 
available and whether they are in the same location. For example, adolescents may not be able to 
drive to their friend’s house or visit their friend at night. This suggests that texting, in which 
users can send and receive messages at their own convenience, would be a valuable tool for 
sharing emotional events.   
Benefits of Sharing Positive Events. Disclosing positive events to others, which is 
termed capitalizing (Langston, 1994), can be beneficial. Individuals may share about positive 
events to seek validation, to bond with others, or to entertain (Rimé, 2009). Sharing about 
positive events can improve perceptions of the positive event (Reis et al., 2010) and even overall 
affect (Langston, 1994). The listener’s response also influences the speaker’s perception; 
perceptions of events were higher when the listener responded enthusiastically (Reis et al., 
2010). To the speaker, the enthusiastic response is affirmation that the event is significant.  
Benefits of Sharing Negative Events. By sharing about stressful or other negative 
events, people can elicit support from others, which then helps them cope. People can receive 
social support in many forms such as companionship or positive social interaction (i.e. time spent 
together in recreational activities), instrumental (i.e., services, financial assistance or goods), 
informational (i.e., knowledge about resources and coping strategies), and emotional (i.e., 
receiving warmth and reassurance that they are valuable) (Cohen & Wills, 1985; Sherbourne & 
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Stewart, 1991; Taylor, 2007). Social support then helps to buffer against the adverse outcomes of 
stress such as psychological distress (DuBois, Felner, Brand, Adan, & Evans, 1992).  
Digital Social Support  
 Many studies have documented how texting, texting apps (e.g., Snapchat, Whatsapp), and 
instant messaging (IM) can be used for social support. Texting can be used for companionship. 
For example, adolescents and young adults use Snapchat to share photos and brief videos of their 
daily lives with their friends (Bayer, Ellison, Schoenebeck, & Falk, 2015; Boczkowski, Matassi, 
& Mitchelstein, 2018). Images are often spontaneous and silly. Being able to laugh with friends 
throughout the day and experience mundane moments of each other’s lives even when physically 
apart, may be supportive for teens. Teens use texting to seek instrumental and informational 
support such as asking for help with homework (Grinter & Eldridge, 2001) and advice when 
shopping (Bayer et al., 2015). Finally, interactions through texting and IM can provide emotional 
support (Boneva, Quinn, Kraut, Kiesler, & Shklovski, 2006). Studies find that teens use texting 
to ask friends about their job interviews and auditions and how they felt when they were absent 
from school (Grinter & Eldridge, 2001). Studies like these provide rich examples of how 
adolescents use texting for social support. More research is needed however, on whether texting 
is actually effective in improving emotional wellbeing.  
The Effects of Texting on Wellbeing 
Given the ubiquity of smartphones among young adults and adolescents, it is important to 
examine how texting affects wellbeing. As there are few studies that have looked at the 
relationship between wellbeing and texting, I will also include studies exploring the link between 
instant messaging and wellbeing. Texting and instant messaging are similar in that they both  
enable private disclosure between individuals. 
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The effect of texting and instant messaging on wellbeing is unclear. On one hand, a few 
studies have associated texting with positive outcomes. Adolescents who reported a negative 
mood when they began instant messaging reported higher moods at the end of the session 
(Dolev-Cohen & Barak, 2013). In a daily diary study, adolescents reported fewer symptoms of 
anxiety and depression on days when they sent more texts (George, Russell, Piontak, & Odgers, 
2018). On the other hand, many studies have associated texting with negative outcomes such as 
lower life satisfaction (Goodman-Deane, Mieczakowski, Johnson, Goldhaber, & Clarkson, 2016; 
Lepp, Barkley, & Karpinksi, 2014), symptoms of depression (Morgan & Cotton, 2003), 
interpersonal stress (Murdock, 2013), and symptoms of attention deficit hyperactivity disorder 
and conduct disorder (George et al., 2018). A limitation of these studies is that they are largely 
cross-sectional and correlational; thus, it is not possible to make any claims about the direction of 
the relationship between texting and wellbeing.  
Only a few studies have experimentally tested the relationship between texting and 
wellbeing, but these studies have all found positive effects. In one study, young adults and 
adolescents who were randomly assigned to instant message a peer after completing a social 
exclusion task (i.e., Cyberball) experienced greater recovery in self-esteem than those who had 
been assigned to play a computer game by themselves (Gross, 2009). In another study, young 
adults who were randomly assigned to text a confederate after completing a stressful task (i.e., 
Trier Social Stress Task) experienced greater affect at the end of the study than participants who 
did not interact with anyone, although it should also be noted that those who interacted with the 
confederate face-to-face experienced the greatest affect (Holtzman, DeClerck, Turcotte, Lisi, & 
Woodworth, 2017). In a third study, young adults who were randomly assigned to received 
supportive texts from their romantic partner prior to completing the Trier Social Stress Task 
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reported higher scores of perceived support than participants who were assigned to receive 
mundane texts or participants who were assigned not to receive texts (TSST; Hooker, Campos, & 
Pressman, 2018). Unlike the correlational studies, these studies suggest that texting could reduce 
stress and improve wellbeing. 
Nevertheless, more research is needed to understand whether 1) young adults and 
adolescents use texting when experiencing events that elicit intense emotions and 2) whether 
texting can help improve mood and reduce stress. Two major gaps persist. First, studies 
examining the naturalistic use of texting platforms have largely relied on self-reported measures 
of technology use. This may be problematic since individuals’ estimates of technology use are 
often inaccurate (Junco, 2013). Second, more experimental studies are needed, especially with 
early adolescent samples. Although, much of the research has been with young adult or older 
adolescent samples (e.g., Holtzman et al, 2017; Hooker et al., 2018), many early adolescents use 
smartphones and interact with their friends through texting platforms (Rideout & Robb, 2018). 
My dissertation thus, addresses these knowledge and methodological gaps by using ecological 
momentary assessment (EMA), which captures real-time measurements, biological indicators in 
addition to self-report measures, logged data of actual texting, and experimental designs to 
explore the effects of texting on wellbeing.  
Current Work 
Study 1a: Are high emotional states associated with subsequent texting?  
In Study 1a, we examine whether young adults use texting apps to reach out to others 
when they are experiencing high emotional states (i.e., highly stressed, very high or very low 
mood). For seven days, participants completed hourly surveys on their mood and stress levels. 
Software that was installed on participants’ phones unobtrusively logged their use of texting apps 
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during the study duration. Importantly this design enables me to examine the direction of effects 
(i.e., whether mood and stress predicted subsequent texting or whether texting predicted mood 
and stress). The findings of this study have implications for whether texting is an important 
communication tool for young adults to seek support and rejoice with others. 
Study 1b:  Is the use of texting apps associated with subsequent emotional wellbeing? 
 Using the logs of participants’ texting use and hourly mood and stress ratings from Study 
1a, we then test whether texting duration in the ten minutes before each rating was positively 
associated with subsequent mood and negatively associated with subsequent stress. As sharing 
about stressful events can help individuals cope and sharing about positive events can improve 
affect, we hypothesize that reaching out to someone via texting would improve mood and reduce 
stress (Cohen & Wills, Langston, 1994).  
Study 2: Does texting improve emotional wellbeing after a stressful situation? 
Building on Study 1, which is correlational, Study 2 experimentally tests whether texting 
a friend helps improve mood and reduce stress after experiencing a stressful situation. In this 
study, participants come to the lab with a friend, whom they texted regularly, and complete stress 
eliciting tasks separately (i.e., the Trier Social Stress Task; Kirschbaum, Pirke, & Hellhammer, 
1993). Dyads are then randomly assigned to text each other, to watch a video, or to sit quietly for 
five minutes. Changes in mood and both objective (i.e., heart rate variability) and subjective (i.e., 
self-report) measures of stress are gathered. Importantly, this study overcomes two common 
limitations in research on digital communication and wellbeing by: 1) using an experimental 
design, which is the strongest design for determining causality, and 2) recruiting early 
adolescents. Much more has been done with late adolescent and emerging adult samples, but 
many youth receive their first phones by the age of 12 (United Nations Children’s Fund, 2017), 
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making work with early adolescents crucial. Friendships also become closer during early 
adolescence (Buhrmester, 1996); thus, texting may especially appeal to adolescents, as teens rely 
on their friends for intimacy and companionship (Furman & Buhrmester, 1992). 
Study 3: Does the impact of texting depend on the content of the texts and the responses of 
that are received? 
 In my third study, we explore whether the content of the texts matter. Using the 
transcripts from the texting task in Study 2, I examine whether it is more beneficial for 
adolescents to share about their experiences during the stressor task and the negative emotions 
they felt or whether the opportunity to connect with a friend is sufficient to improve mood and 
reduce stress, regardless of the topic of conversation.  
Next, we examine whether the effects of texting differ depending on the response that 
participants receive after sharing about negative experiences during the stressor task. Research 
has demonstrated that individuals’ attempts at seeking support are not always successful; in some 
cases, individuals may receive responses that are insufficient or unhelpful (Taylor, 2007). Thus, 
while adolescents who share about their negative experiences and receive supportive responses 
may experience greater recovery in mood after a stressful task, those who receive unsupportive 
responses may not benefit from sharing. On Facebook, individuals who shared emotions and 
received positive responses (i.e., more likes and comments) felt more satisfied than individuals 
who shared and received fewer likes and comments (Bazarova, Choi, Sosik, Cosley, & Whitlock, 
2015), suggesting that the types of responses that individuals receive when communication 
digitally matter as well.  
 Finally, we examine whether sending and receiving selfies, stickers (i.e., illustrated 
images that often contain faces or characters with expressions), and emojis is associated with 
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higher mood and lower stress levels at the end of the study. In face-to-face conversations, 
nonverbal behaviors that convey warmth and closeness (e.g., smiles, eye contact) can increase 
feelings of being supported (Winstead, Derlega, Lewis, Sanchez-Hucles, & Clarke, 1992). As 
these behaviors are not available in digital communication, adults may convey emotions through 
selfies, stickers, and emojis instead. Users have reported that using emojis and stickers when 
texting are an easier or more efficient way to convey emotions (Cramer, de Juan, & Tetreault, 
2016; Hu, Guo, Sun, Nguyen, & Luo, 2017; Zhou, Hentschel, & Kumar, 2017). Selfies could 
also be used to express both positive emotions like exhilaration and negative emotions like 
exhaustion (Bayer, Ellison, Schoenebeck, & Falk, 2015). Perhaps adolescents who send selfies, 
stickers, and emojis will experience greater mood and lower stress because they can more 
effectively convey to their friends how they are feeling and thus receive higher quality support. 
Perhaps adolescents who receive selfies, stickers, and emojis from their friends will also 
experience greater mood and lower stress, as the use of nonverbal cues in instant messaging can 
increase bonding between the sender and recipient (Sherman, Michikyan, & Greenfield, 2013).  
Taken together, my three studies used innovative methodologies to better understand how 
texting is related to mood and stress. While in-person support is preferred and more effective for 
reducing stress than communicating digitally (Choi & Toma, 2014; Holtzman et al., 2017), 
texting could still be valuable when face-to-face communication is not available. These findings 
could help inform best practices on texting platforms that would promote positive social and 
emotional development for young adults and adolescents in a rapidly changing world.  
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CHAPTER 2: STUDY 1 
Celebrating and coping: Using texting apps during high emotional states 
Introduction 
Smartphones have forever changed the landscape of communication. What used to 
require aligning schedules for a phone call or a face-to-face meeting can now be sent instantly. 
Digital communication may especially benefit college students, as many are living away from 
home for the first time and having diverse class (and perhaps work) schedules. With access to 
support networks in their back pockets, students can immediately celebrate with friends and 
family when something positive happens and seek support when experiencing something 
negative. The potential of digital communication to facilitate connections and improve emotional 
wellbeing (i.e., stress and mood) has been of great interest to researchers, who have focused 
largely on social networking sites (SNS) such as Facebook, where emerging adults communicate 
with large networks consisting of friends and many acquaintances (Marino, Gini, Vieno, & 
Spada, 2018). However, the effect of texting (e.g. WhatsApp, Snapchat), which is a more direct 
and intimate form of communication, is still not well understood. Despite the proliferation of 
SNS, adolescents and young adults still prefer the privacy of texting for sharing personal 
problems (Yau & Reich, 2018) and expressing negative emotions such as sadness, anger, and 
worry (Waterloo, Baumgartner, Peter, & Valkenburg, 2018). In this paper, we explore the extent 
to which emerging adults text when they are experiencing high emotions and the intent to which 
texting is then associated with higher mood and lower stress.  
Sharing Emotional Events with Others 
People often share about emotional experiences with close others such as friends, 
romantic partners, and parents (Rimé, 2009). People share about events that elicit negative 
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emotions such as anger and sadness for many reasons, including wanting advice or being 
validated. Events that elicit positive emotions, such as love and happiness, are communicated 
just as frequently as events that prompt negative emotions (Rimé, 2009). When people share 
positive events, individuals experience even greater positive affect than when they do not share 
(Langston, 1994; Reis et al., 2010). Individuals may also share about events in an effort to bond 
with others or entertain (Rimé, 2009). 
According to Rimé’s model of the temporal evolution of social sharing, people frequently 
replay emotional events in their working memories immediately after the event occurs and less 
as time passes (Rimé, 2009). Accordingly, the need to share about the event is also strongest 
immediately after the event when the memory reoccurs most frequently. As such, people may 
text immediately after an emotional event occurs when potential confidants are not physically 
present. Sharing face-to-face may not always be possible, but with texting, where users can send 
and receive messages at their own convenience, sharing emotional events is almost always 
feasible.    
Sharing Emotional Events through Texting 
Research finds that people prefer to communicate emotional events face-to-face rather 
than through digital channels (Choi & Toma, 2014). Still, texting is commonly used when face-
to-face interactions are not possible. For instance, when seeking support from friends and family 
who lived nearby, young adults most frequently interacted with them face-to-face (Choi & 
Toma, 2017). However, when seeking support from friends and family who did not live in the 
same area, young adults most frequently relied on texting. Texting was used for sharing about 
negative events such as breakups and also for positive events (Choi & Toma, 2017). For 
instance, WhatsApp users have described sending photos and videos of family celebrations to 
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family members who could not attend (Karapanos, Teixeira, & Gouveia, 2016). Considering the 
high prevalence of cell phones (Pew Research Center, 2018), these devices may provide a 
consistent and always available way to share about emotional events. Further, using 
asynchronous communication may also facilitate sharing by giving users more time to craft 
messages (Ishii, Rife, & Kagawa, 2017; Valkenburg & Peter, 2011). As such, it is feasible that 
mood could influence the frequency and duration of texting for college students. We hypothesize 
therefore, that high emotional states, would be associated with subsequent texting use. 
Specifically: 
H1a: High levels of stress are associated with subsequent texting use. 
H1b: Elevated mood and low mood are associated with subsequent texting use.  
As women and men tend to share emotional events equally, texting use during emotional 
events should be similar across genders (Rimé, 2009). Furthermore, females typically send 
longer text messages, but text messaging is used equally by both males and by females 
(Underwood, Ehrenreich, More, Solis, & Brinkley, 2015). Therefore, men and women should 
both be likely to use texting apps after experiencing emotional events.  
H2a: The associations between current stress and subsequent texting use are not 
moderated by gender. 
H2b: The associations between current mood and subsequent texting use are not 
moderated by gender. 
Individual Differences in Texting 
 College students text for many reasons (Crosswhite, Rice, & Asay, 2014; Grellhesl & 
Punyanunt-Carter, 2012) and while texting may be an important vehicle for social support for 
some, for others, it may by infrequently utilized. In a study where college students were 
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instructed not to text for three to five days, some felt “isolated,” and “anxious and lonely,” while 
others described the restriction as being “inconvenient” but “not too difficult” and “no different 
than usual (Skierkowski & Wood, 2012). Thus, it is reasonable to expect different associations 
between texting and stress and mood for frequent and infrequent texters. 
H3a: Current stress will be associated with subsequent texting for those who text 
frequently, but not for those who text infrequently. 
H3b: Current mood will be associated with subsequent texting for those who text 
frequently, but not for those who text infrequently. 
Texting and Emotional Wellbeing 
After considering whether individuals use texting apps during intense emotional states, 
we also examined whether texting could be associated with lower stress and higher mood. By 
disclosing negative emotional events, individuals have the opportunity to receive social support 
from others. As social support is associated with greater wellbeing (Rook, 1987), it seems that 
the use of texting apps would likewise be associated with greater wellbeing. Nevertheless, many 
studies found texting and instant messaging use to be associated with negative outcomes, such as 
lower life satisfaction (Goodman-Deane, Mieczakowski, Johnson, Goldhaber, & Clarkson, 2016; 
Lepp, Barkley, & Karpinksi, 2014), depressive symptoms (Morgan & Cotton, 2003), and 
interpersonal stress (Murdock, 2013).  
Interestingly, whether texting has positive or negative impacts on wellbeing seem to 
depend on the design of the study. The studies that found associations with negative outcomes 
were cross-sectional and looked at differences between participants. Conversely, a study that 
found texting to be negatively associated with symptoms of anxiety and depression was 
longitudinal and looked at differences within participants (George, Russell, Piontak, & Odgers, 
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2017). In this study, adolescents reported fewer symptoms of anxiety on days when they spent 
more time texting. Moreover, they reported fewer symptoms of anxiety and depression on days 
when they sent more texts. Taken together, these studies suggest that while high frequency 
texters may have poorer emotional wellbeing—perhaps they are texting more because they are 
experiencing anxiety and need support— individuals could actually experience greater wellbeing 
on days when they text more.  
Questions remain, however, in the direction of effects. Despite using a longitudinal 
approach, the study by George and colleagues (2018) still does not enable us to determine 
whether texting helped reduce symptoms of anxiety and depression or whether individuals 
tended to interact more with others on days when they were feeling less anxious or depressed. To 
address this gap, we examined whether texting was associated with subsequent wellbeing. We 
hypothesize that: 
H4a: Texting use will be negatively associated with subsequent levels of stress. 
H4b: Texting use will be positively associated with subsequent higher mood. 
As women are more likely than men to seek out emotional support when coping with 
stress (Ptacek, Smith, & Dodge, 1994), we hypothesized that: 
H5a: The associations between texting use and subsequent stress will be moderated by 
gender. 
H5a: The associations between texting use and subsequent mood will be moderated by 
gender. 
As frequent texters may use texting apps more often to reach out during high and low 
emotional states, we hypothesize that infrequent texters would not benefit from texting. Thus, we 
hypothesized that: 
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H6a: Texting will be associated with subsequent stress levels for those who text 
frequently, but not for those who text infrequently. 
H6b: Texting will be associated with subsequent mood for those who text frequently and 
those who text infrequently, but not for those who text infrequently. 
Method 
Participants 
Data, collected as part of a two-year NSF-funded study of the impacts of media on the 
daily lives of college students (see Wang, Niiya, Mark, Reich, & Warschauer, 2015 for details of 
the study), were used to assess the relationships between stress, mood, and texting use. All 
procedures and materials were approved by a university Institutional Review Board.  
The sample consisted of 124 students from a large university in the United States (see 
Table 2.1 for demographic information). Only Android users were included due to compatibility 
with logging software. The analytic sample consisted of 104 participants. Participants were 
excluded if they did not use any texting apps during the study period, if their texting use did not 
occur in proximity to their ratings of stress and mood, or if they did not submit any stress or 
mood ratings. 
Procedure 
 Participants’ texting was recorded using the phone-installed AWARE Framework, which 
logged the apps and URLs individuals visited for the duration of the study period (i.e. one week). 
Logging software was used instead of self-report measures because users’ estimates of 
technology use are often inaccurate (Boase & Ling, 2013; Junco, 2013). The apps and URLs 
were later organized into texting and non-texting categories. Apps were classified as texting apps 
if users could send direct messages (i.e. messages not viewable by others in their network) to one 
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another. In addition to recording what participants accessed, the AWARE Framework also 
indicated when participants accessed them by creating a time-stamped log. At the end of the 
week, the AWARE Framework was deleted from their phones. 
 Ecological Momentary Assessment (EMA) was also used to record participants’ 
activities, mood, and stress levels throughout each day. In the first year of the study, participants 
were prompted through their cell phones to respond through Qualtrics. In the second year, 
participants could report their stress on Qualtrics or through the AWARE framework. Reporting 
through the AWARE framework was more convenient, but it did not function for all participants. 
Participants also completed a demographic survey on the first day of the study. 
To explore whether stress and mood were associated with the subsequent use of texting 
apps (H1-H3), we created ten-minute buckets of time after each EMA rating (see Figure 2.1). We 
selected a period of ten minutes because it is in close proximity to the texting episode while 
allowing sufficient time for participants to report mood and send a message or engage in texting 
exchanges. We then calculated the duration, in seconds, that the participants used texting apps in 
the ten minutes following each rating. 
To explore whether the use of texting apps was associated with subsequent ratings of 
stress and mood (H4-H6), we also created ten-minute buckets of time before each EMA rating 
(see Figure 2.2). We then calculated the duration, in seconds, that the participants used texting 
apps in the ten minutes before each rating. 
Measures 
Texting use. In total, participants used 26 different texting apps (see Table 2.2). Twenty-
two percent of the ratings were followed by the use of a texting app. Likewise, twenty-two 
percent of the ratings were preceded by the use of a texting app. Participants spent as little as half 
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a second and as much as the entire ten minutes using texting apps (M = 76.49s, SD = 101.61s, 
range: .50-600s). The intraclass correlation was .06. 
Stress. Participants were asked, “What is your stress level now?” (see APPENDIX A). In 
the first year of the study, the scale ranged from 0 (lowest) to 7 (highest). Ratings of stress were 
low on average (M = 2.12, SD = 1.65), but 56.1% of participants had one or more ratings that 
were at least 2 standard deviations above the mean. In the second year, the anchors on the survey 
were accidentally changed to 1(lowest) and 7 (highest). Similarly, the ratings of stress were low 
on average (M = 2.78, SD = 1.55), but 71.43% participants had one or more ratings that were at 
least 2 standard deviations above the mean. To account for the difference in scales (0-7 in year 1 
and 1-7 in year 2), the values were standardized by year. Participants submitted an average of 69 
ratings (range: 32-109). 
Mood. Participants were asked, “What is your mood now?” (see APPENDIX A). Again, 
the scales differed between the two years. In the first year, participants responded on a scale of 0 
(negative) to 7 (positive) and the space above 3 and 4 was labeled “neutral.” The average across 
participants was slightly positive (M = 4.06, SD=1.58). In the second year the anchors were 
changed to 1 (lowest) and 7 (highest) and a neutral value (4) was added. The average across 
participants in year two of the study was also slightly positive (M = 4.61, SD = 1.38). Mood 
ratings were standardized by year. Participants submitted an average of 67 ratings (range: 19-
112). 
Current activity. When reporting their current mood and stress levels, participants were 
concurrently asked, “What are you doing now?” (see APPENDIX A). The response options were 
1) In class, 2) Studying, 3) Face-to-Face interaction, and 4) None of the above. Participants could 
only select one option per response. In the second year, participants who selected “none of the 
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above” could write in a brief description. From the open-ended responses, a “work” category was 
created, which included responses such as “working” and “at work.” Some responses were 
recoded into existing categories such as “hanging with friends” being moved to “face-to-face 
interaction.” The definition of the “study” category was expanded to include class assignments 
(e.g., “online quiz”). 
Across the two years, 8% of the ratings were taken while participants were in class, 21% 
while studying, 23% while interacting face-to-face, less than 1% while at work, and 48% while 
completing other activities (e.g., “cleaning room,” “going to gym”). The “other” category 
included responses that were left blank (less than 3% of the total ratings). 
Analysis Plan 
 As the mood and stress ratings and instances of texting use are nested within individuals 
over time, multi-level models were used (Bolger & Laurenceau, 2013).  
H1a: The Association Between Stress and Subsequent Texting 
We ran the following model to determine whether there was an association between 
stress and subsequent texting. The outcome variable was txtdurationti, which was the amount of 
texting time “t” in seconds for individual “i,” Participants’ mean stress levels (γ01) was included 
to separate out within and between-participant effects of stress (Allison, 2005; Hoffman & 
Stawski, 2009; Odgers & Russell, 2017), since some participants could report, on average, higher 
levels of stress. The main independent variable (γ10) represented participants’ stress. As we have 
controlled for participants’ average rating of stress, this variable thus represented within-
participant differences. A group of dummy variables (γ20, γ30, γ40, and γ50) indicated participants’ 
current activities (i.e., in class, studying, interacting face-to-face, at work) with other activities as 
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the omitted category. Lastly, γ02 represented gender (0= male; 1= female). We allowed for a 
random intercept (υ0j) and a random slope for the stress variable (υ1j).  
Txtdurationti = γ00 + γ10(stress) + γ20(class) + γ30(study) + γ40(f2f) + γ50(work) +  γ01 (stressmeani) 
+ γ02 (female) + υ0j  + υ1j + eti 
H1b: The Association Between Mood and Subsequent Texting 
A quadratic model was tested because participants may be more likely to use texting apps 
if they have highly positive or negative moods. Random slopes for the linear and quadratic terms 
for mood were represented by υ1j and υ2j respectively.  
Txtdurationti = γ00 + γ10(mood) + γ20(class) + γ30(study) + γ40(f2f) + γ50(work) +  γ01 (moodmeani) 
+ γ02 (female) +  υ0j  + υ1j + υ2j + eti 
H2a: Gender Differences in the Association Between Stress and Subsequent Texting 
A cross-level interaction term between gender and stress (γ11) was included to determine 
whether gender moderates the effect of stress on texting.  
Txtdurationti = γ00 + γ10(stress) + γ20(class) + γ30(study) + γ40(f2f) + γ50(work) +  γ01 (stressmeani) 
+ γ02 (female) + γ11(female) +  υ0j  + υ1j + eti 
H2b: Gender Differences in the Association Between Mood and Subsequent Texting 
Similarly, interaction terms were added between gender and the linear and quadratic 
mood terms (γ11 and γ21 respectfully). 
Txtdurationti = γ00 + γ10(mood) + γ20(moodsq) + γ30(class) + γ40(study)+ γ50(f2f) +  γ60(work) +γ01 
(moodmeani) + γ02 (female) + γ11 (female) + γ21 (female) υ0j  + υ1j + υ2j + eti 
H3a and H3b: The Association Between Mood and Stress and Subsequent Texting For 
Frequent and Infrequent Texters 
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Separate models were run for frequent and infrequent texters. Individuals whose total 
texting time over study period was below the median were designated as infrequent texters while 
those at or above the median were designated as frequent texters. We ran separate models instead 
of including an interactive term because total texting time would be associated with the outcome 
variable (texting time after each rating). 
H4a: The Association Between Texting and Subsequent Stress 
In this model, participants’ stress levels at time t was the outcome. Txtdurationti, which 
was the amount of texting time (in seconds) in the ten minutes before participants rated their 
stress and mood, was the main independent variable. We included participants’ mean texting 
duration (γ01) at level 2 to separate out within and between-participant effects of texting. The 
control variables (i.e., gender, current activity) used in the previous models were also used here. 
We allowed for a random intercept (υ0j) and a random slope for the texting duration variable 
(υ1j).  
Stressti = γ00 + γ10(txtduration) + γ20(class) + γ30(study) + γ40(f2f) + γ50(work) +  γ01 
(txtdurationmeani) + γ02 (female) + υ0j  + υ1j + eti 
H4b: The Association Between Texting and Subsequent Mood 
In this model, participants’ mood at time t was the outcome.  
Moodti = γ00 + γ10(txtduration) + γ20(class) + γ30(study) + γ40(f2f) + γ50(work) +  γ01 
(txtdurationmeani) + γ02 (female) + υ0j  + υ1j + eti 
H5a: Gender Differences in the Association Between Texting and Subsequent Stress  
We included a cross-level interaction term between gender and texting duration (γ11) to 
determine whether gender moderates the effect of texting on stress.  
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Stressi = γ00 + γ10(txtduration) + γ20(class) + γ30(study) + γ40(f2f) + γ50(work) +  γ01 
(txtdurationmeani) + γ02 (female) + γ11(female) +  υ0j  + υ1j + eti 
H5b: Gender Differences in the Association Between Texting and Subsequent Mood  
Similarly, we added a cross-level interaction term between gender and texting duration 
(γ11) here to determine whether gender moderates the effect of texting on mood.  
Moodti = γ00 + γ10(txtduration) + γ20(class) + γ30(study) + γ40(f2f) + γ50(work) +  γ01 
(txtdurationmeani) + γ02 (female) + γ11(female) +  υ0j  + υ1j + eti 
H6a and H6b: The Association Texting and Subsequent Mood and Stress For Frequent and 
Infrequent Texters 
Finally, we ran two separate models for frequent and infrequent texters. Again, we 
defined infrequent and frequent texters by computing their total texting time over the study 
period and seeing whether they fall at/above the median or below the median. 
Results 
H1a: The Association Between Stress and Subsequent Texting 
Stress predicted texting use (see Table 2.3, Model 1). On average, a one-point increase in 
stress was associated with almost three more seconds of texting (b = 2.90, SE =0.99, p = .004). 
Participants’ average stress level, however, was negatively associated with texting (b = -7.62, SE 
= 2.85, p = .009). This suggests that participants who were, more stressed on average, spent less 
time on texting apps. Finally, gender predicted texting use; on average, women spent more time 
using texting apps (b = 9.20, SE = 3.02, p = .003).  
H1b: The Association Between Mood and Subsequent Texting 
Likewise, mood predicted subsequent texting after controlling for participants’ current 
activities and gender (see Table 2.4, Model 1). The linear term was insignificant, but the 
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quadratic term indicated that having a higher or a lower mood predicted greater use (b = 2.70, 
SE= 0.73, p < .001). Participants’ average mood was not associated with texting (b = 1.77, SE = 
2.59, p = .495). The effect of gender persisted in this model with women spending more time on 
texting apps (b = 7.04, SE = 2.98, p = .02).  
H2a: Gender Differences in the Association Between Stress and Subsequent Texting 
Gender did not moderate the association between stress and subsequent texting use (b = -
2.26, SE = 1.76, p = .201; see Table 2.3, Model 2). 
H2a: Gender Differences in the Association Between Mood and Subsequent Texting 
Similarly, gender did not moderate the association between the quadratic term for mood 
and subsequent texting use (b = .73, SE = 1.46, p = .616; see Table 2.4, Model 2). 
H3a: The Association Between Stress and Subsequent Texting for Frequent and Infrequent 
Texters 
Stress was associated with subsequent texting only for frequent texters (see Table 2.3, 
Model 3). For frequent texters, a one-point increase in stress was associated with five more 
seconds of texting use (b = 5.32, SE = 1.85, p = .006). For infrequent texters, stress was not 
associated with texting use (b = .44, SE = .73, p = .545; see Table 2.3, Model 4).  
H3b: The Association Between Mood and Subsequent Texting for Frequent and Infrequent 
Texters 
The effect of mood on texting use was significant for frequent texters (b = 3.69, SE = 
1.28, p = .006; see Table 2.4, Model 3), but only marginally significant for infrequent texters (b 
= 1.61, SE = 0.83, p = .059; see Table 2.4, Model 4). 
H4a: The Association Between Texting and Subsequent Stress 
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 The use of texting apps was not associated with subsequent stress levels after controlling 
for gender and current activities (b = .000151, SE = .000164, p = .361; see Table 2.5, Model 1). 
Some of participants’ current activities, however, were associated with stress levels. Participants 
reported higher stress levels when they were in class (b = .44, SE = .05, p < .001) and studying (b 
= .68, SE = .06, p < .001) and lower stress levels when they were interacting with others face-to-
face (b = -.14, SE = .04, p < .001).  
H4b: The Association Between Texting and Subsequent Mood 
 Similarly, the use of texting apps was not associated with subsequent mood (b = -
.000042, SE = .000204, p < .001; see Table 2.6, Model 1). Participants reported lower moods 
when they were in class (b = -.21, SE = .04, p < .001) and when they were studying (b = -.25, SE 
= .05, p < .001) and higher moods when they were interacting face-to-face (b = .31, SE = .05, p 
< .001). Females tended to report lower moods, on average (b = -.20, SE = .10, p = .05).  
H5a: Gender Differences in the Association Between Texting and Subsequent Stress  
Gender did not moderate the association between texting and subsequent stress (b = -
.000044, SE = 0.000356, p = .902; see Table 2.5, Model 2). 
H5b: Gender Differences in the Association Between Texting and Subsequent Mood 
 The interaction between gender and texting was also not statistically significant (b 
= .000064, SE = .000277, p = .817; see Table 2.6, Model 2). 
H6a: The Association Between Texting and Subsequent Stress for Frequent and Infrequent 
Texters 
 Texting was not associated with subsequent stress for frequent texters (b = .000168, SE 
= .00017, p = .328; see Table 2.5, Model 3) or for infrequent texters (b = .000056, SE = .000484, 
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p = .908; see Table 2.5, Model 4). For infrequent texters, being at work was also associated with 
higher stress (b = 2.27, SE = .55, p < .001).  
H6b: The Association Between Texting and Subsequent Mood for Frequent and Infrequent 
Texters 
 Texting was not associated with subsequent mood for frequent texters (b = .000044, SE 
= .000237, p = .852; see Table 2.6, Model 3) or for infrequent texters (b = -.000427, SE 
= .000454, p =.352; see Table 2.6, Model 4). Being at work was associated with marginally 
lower mood for infrequent texters (b = -1.01, SE = .57, p < .078).  
Discussion 
 Using logging software and EMA, which enabled us to collect rich data on texting use 
and ratings of mood and stress throughout the day, we found that students tended to use texting 
apps during more intense emotional states such as high stress, low mood, and elevated mood. 
This is consistent with other research that finds that people tend to share about highly emotional 
events (Rimé, 2009) and that high intensity negative events are shared more frequently than 
events that are low in intensity (Choi & Toma, 2014). Although women spent on average more 
time on texting apps, men and women were equally likely to use texting apps when they were 
experiencing intense emotional states. Nevertheless, this pattern was not found for all 
participants; stress and mood did not predict texting use for participants who use texting 
platforms less during the study period. Despite the prevalence of smartphones among young 
adults, the use of texting for coping and celebrating still varies between individuals.  
Our findings suggest that texting might be a possible mechanism for eliciting social 
support for college students who use texting apps frequently. For many, college introduces new 
stressors, such as living away from home and financial difficulties (Ross, Niebling, Heckert, 
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1999). As such, texting apps might offer one mechanisms for sharing about these stressors or 
seeking support from others. Since research has found greater adjustment to college with 
increases in perceived social support from peers and parents (Friedlander, Reid, Shupak, & 
Cribbie, 2007), bolstering support is worthwhile and text messages might provide that resource. 
Importantly, the popular press often reports on phone addictions and fears that today’s youth are 
increasingly isolated (Hosie, 2017; LaMotte, 2017). These data suggest that when young adults 
are stressed, upset, or happy, they reach out to others digitally. For some, the cell phone may 
provide an important means of connecting with others.  
Although stress was positively associated with texting use, individuals who were more 
stressed, on average, spent less time on texting apps. It is possible that individuals who were 
experiencing more stress were busier and therefore, had less time to use texting apps. This 
finding exemplifies how the relationship between variables can be completely reversed 
depending if the study uses a between participant design where texting use is aggregated or a 
within participant design where real-time measures are obtained (Hamaker, 2012; Fisher, 
Medaglia, & Jeronimus, 2018). The results from this study thus, caution against generalizing the 
results from studies with between-participant designs to inform within-participant research 
questions.  
Surprisingly, we did not find any associations between texting and subsequent stress or 
mood. This finding was consistent across both men and women and both frequent and infrequent 
texters. One explanation for why no associations were found is because the logging software did 
not capture what participants were doing on the texting apps (e.g., receiving or sending texts) or 
whether their recipients responded to the messages. There is little evidence to suggest that 
sharing about an emotional event always improves wellbeing (Rimé, 2009). The benefits of 
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sharing emotions likely depend on factors such as whether a response is received. For instance, 
Facebook users reported feeling more satisfied after sharing emotions when they received more 
likes and comments (Bazarova, Choi, Sosik, Cosley, & Whitlock, 2015). Another explanation is 
that we were not able to capture changes in stress and mood before and after using texting apps 
because participants submitted EMA no more than once an hour. Although, participants’ stress 
levels were not lower than average after using texting apps and their moods were not higher than 
average, it is possible that using texting apps was still beneficial. Low stress levels and negative 
moods could have returned to baseline.  
Future studies should, thus, investigate the impact of the type of responses that 
participants receive. Even more important than the quantity of responses, may be the quality of 
responses, as participants have reported greater overall satisfaction with sharing emotions on 
Facebook when they were more satisfied with the replies they received (Wetzer, Zellenberg, & 
Pieters, 2007). Likewise, participants’ self-evaluations after an upsetting incident might depend 
on the type of feedback they receive from their interaction partners (Wetzer et al., 2007). 
Individuals’ mood may improve after sharing if users receive a supportive response, but not if 
they are ignored or if they receive a response that they felt was unhelpful (Taylor, 2007). 
Limitations 
One limitation, therefore, is that the content of the texts was not captured and there was 
no indication for whether texts were being sent or received. Nevertheless, texting is not like 
Facebook and Twitter where participants can keep finding new content to scroll through. Instead, 
participants were clearly attempting to or actually interacting with others. A second limitation is 
that our sample only included Android users, as the logging software was not compatible with 
Apple devices. Further, as EMA ratings were at least an hour apart, changes in mood and stress 
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that occurred as a result of texting could not be determined. Future studies should survey 
participants about their mood and stress levels at closer time intervals. Finally, the study duration 
was only seven days. Future studies should explore whether these findings persist when the study 
period is extended. 
Conclusion  
While support provided through texting may not surpass the effect of support provided 
face-to-face (Holtzman, DeClerck, Turcotte, Lisi, & Woodworth, 2017), texting may still be a 
valuable tool for sharing emotional events for some users. Texting enables people to share about 
emotional events soon after they have occurred; thus, individuals may be able to celebrate 
positive events and receive support for negative events faster than if they had to wait for 
opportunities to share face-to-face. Our results indicate that, while texting may be used similarly 
by both men and women, differences exist for those who use texting apps less regularly. Those 
who text less may prefer to share about emotional events in other ways such as in-person or 
through voice or video calling. While cell phones and texting apps may be ubiquitous, how they 
are used differs across individuals. Humans are social creatures and communicating digitally 
does not seem to change that. Just like in-person, it can be very helpful for people to reach out to 
others through texting after experiencing an emotional event. People can receive encouragement, 
help, and may feel even more excited or happy about a positive event, although more research is 
needed on whether texting can actually improve wellbeing. We did not, however, find 
associations between the use of texting apps on stress and mood. More context about the texts 
(e.g., the content of the texts, whether texts were being sent or received) may paint a more 
detailed picture of this relationship. Through texting, people have the ability to share the good 
and the bad, right at their fingertips.  
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Figure 2.1. Sample time bucket for Hypotheses 1-3. 
 
 
 
Figure 2.2. Sample time bucket for Hypotheses 4-6. 
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Table 2.1. Demographic Data for the Full and Analytic Samples  
 
Variable 
Full Sample 
(n=124) 
Analytic Sample 
(n=104) 
Excluded 
(n=20) 
Age 19.53 (1.49) 19.42 (1.42) 20.10 (1.77) 
Female 51% 50% 55% 
Ethnicity 
  
 
   Asian American 48% 47% 55% 
   Hispanic or Latino/a 28% 28% 30% 
   White 13% 15% 0% † 
   African American 4% 4% 5% 
   Native Hawaiian or Pacific Islander 2% 3% 0% 
   Other or Decline to State 4% 3% 10% 
Class Standing 
  
 
   First year 38% 42% 15% * 
   Second year 26% 28% 15% 
   Third year 21% 16% 45% ** 
   Fourth year 15% 13% 25% 
   Decline to State 1% 1% 0% 
At least one parent with a bachelor degree  39% 38% 40% 
Texting Use During Study    
   Total Uses of Texting Apps 255.65 (284.85) 263.21 (287.76) 157.38 (237.37) 
   Total Texting Duration (min.) 146.34 (132.54) 145.37 (129.59) 145.94 (177.41) 
Notes. Standard deviations in parentheses. Independent t-tests were conducted between the analytic sample and  
participants who were excluded. † p < .10; * p < .05; ** p < .01 
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Table 2.2. Texting Apps Used by Participants 
 
Name of Mobile App Number of Participants 
Text Messaging (default)  93 
Snapchat 61 
Facebook Messenger 37 
GroupMe 20 
Skype 11 
Google Hangouts 10 
GO SMS 8 
KakaoTalk 8 
Kik 5 
WhatsApp 5 
LINE 4 
Viber 4 
Couple 3 
ChatON 2 
Tango 2 
Textfree 2 
WeChat 2 
BBM 1 
fTalk 1 
mysms 1 
QQ 1 
SKOUT 1 
Social Messaging 1 
TextMe 1 
textPlus 1 
Voxer 1 
4
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Table 2.3. Multilevel Models for the Relationship Between Current Stress and Subsequent Texting 
 
 
Notes. Coefficients are unstandardized. Robust standard errors in parentheses. The omitted activity category is "other" activities. † p<0.10; * p<0.05;  
** p<0.01;  *** p<0.001 
  
  Model 1 Model 2 Model 3 (top half) Model 4 (bottom half) 
Fixed effects 
   
 
   Current stress level (level 1) 2.90 (0.99) ** 4.09 (1.47) ** 5.32 (1.85) ** .44 (.73) 
   Mean stress level (level 2) -7.62 (2.85) ** -7.69 (2.81) ** -9.53 (4.79) † -2.99 (1.65) † 
   Current activity 
   
 
      In class -1.34 (2.51) -1.31 (2.50) 0.49 (5.34) -2.83 (2.06) 
      Studying -2.51 (1.83) -2.56 (1.83) -6.00 (3.29) † .43 (1.51) 
      Interacting face-to-face -2.52 (1.74) -2.55 (1.68) -3.60 (3.05) -1.91 (1.48) 
      Work -9.57 (1.69) -9.72 (11.21) -10.61 (16.04) -8.96 (23.89) 
   Female 9.20 (3.02) ** 7.89 (3.18) * 8.87 (4.09) * 1.68 (1.78) 
   Current stress level * Female - -2.26 (1.76) - - 
   Intercept 14.28 (2.05) *** 15.00 (2.11) *** 25.46 (3.38) *** 6.61 (1.28) *** 
Random effects Variance components 
   Intercept 211.00 *** 209.30 *** 166.44 *** 23.39 * 
   Current stress level slope 4.36 * 18.12 * 33.18 † 1.58  
N 104 104 52 52 
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Table 2.4. Multilevel Models for the Relationship Between Current Mood and Subsequent Texting 
 
 
Notes. Coefficients are unstandardized. Robust standard errors in parentheses. The omitted activity category is "other" activities. † p<0.10; * p<0.05; 
** p<0.01;  *** p<0.001 
 
 
  
  Model 1 Model 2 Model 3 (top half) Model 4 (bottom half) 
Fixed effects 
   
 
   Current mood  (level 1, linear) -1.08 (1.08) -1.13 (1.37) -2.55 (1.95) 1.15 (.94) 
   Current mood sq  (level 1, quadratic) 2.70 (.73) *** 2.33 (.85) ** 3.69 (1.28) ** 1.61 (.83) † 
   Mean mood level (level 2) 1.77 (2.59) 1.75 (2.58)  3.55 (4.25) 1.67 (1.49) 
   Current activity 
   
 
      In class -.45 (2.43) -.48 (2.43) 1.71 (5.25)  -2.19 (1.98) 
      Studying -1.37 (1.81) -1.41 (1.81) -4.18 (3.41) .52 (1.41) 
      Interacting face-to-face -2.83 (1.75) -2.82 (1.75) -4.10 (3.17) -1.10 (1.47) 
      Work -6.42 (13.23) -6.35 (13.20) -7.93 (14.19) 1.15 (.94) 
   Gender 7.04 (2.98) * 6.74 (3.06) * 6.53 (3.83) 2.24 (1.49) 
   Current mood * Female - .11 (2.10) - - 
   Current mood sq * Female - .73 (1.46) - - 
   Intercept 12.52 (2.01) *** 12.68 (1.99) *** 22.98 (3.35) *** 4.62 (1.12) *** 
Random effects Variance components 
   Intercept 154.72 *** 154.40 *** 121.94 ** 6.62 ** 
   Current mood slope 44.48 *** 46.90 *** 72.25 ** 15.31 *** 
   Current mood slope sq 15.45 *** 16.36 ** 19.36  * 18.99 *** 
N 104 104 52 52 
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Table 2.5. Multilevel Models for the Relationship Between Texting and Subsequent Stress 
 
 
Notes. Coefficients are unstandardized. Robust standard errors in parentheses. The omitted activity category is "other" activities. † p<0.10; * p<0.05; 
** p<0.01;  *** p<0.001 
 
 
  
  Model 1 Model 2 Model 3 (top half) Model 4 (bottom half) 
Fixed effects 
   
 
   Current texting duration (level 1) .00 (.00) .00 (.00) .00 (.00) .00 (.00) 
   Mean texting duration (level 2) -.003 (.003) -.004 (.004) -.002 (.004) -.01 (.02) 
   Current activity 
   
 
      In class .44 (.05) *** .44 (.05) *** .40 (.07) *** .47 (.05) *** 
      Studying .68 (.06) *** .68 (.06) *** .63 (.09) *** .72 (.03) *** 
      Interacting face-to-face -.14 (.04) *** -.14 (.04) *** -.13 (.05) * -.16 (.03) *** 
      Work .28 (.28) .28 (.28) .10 (.21) 2.27 (.55) *** 
   Female .15 (.10) .15 (.10) .14 (.13) .15 (.16) 
   Current texting duration * Female - -.00 (.00) - - 
   Intercept -0.17 (.09) † -.17 (.09) † -.21 (.14) -.12 (.15) 
Random effects Variance components 
   Intercept .25 *** .25 *** .20 *** .31 *** 
   Current texting duration slope .00 .00 .00 .00 
N 102 102 51 51 
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Table 2.6. Multilevel Models for the Relationship Between Texting and Subsequent Mood 
 
 
Notes. Coefficients are unstandardized. Robust standard errors in parentheses. The omitted activity category is "other" activities. † p<0.10; * p<0.05; 
** p<0.01;  *** p<0.001
  Model 1 Model 2 Model 3 (top half) Model 4 (bottom half) 
Fixed effects 
   
 
   Current texting duration (level 1) -.00 (.00) .00 (.00) .00 (.00) -.00 (.00) 
   Mean texting duration (level 2) .003 (.003) .003 (.003) .00 (.004) -.02 (.02) 
   Current activity 
   
 
      In class -.21 (.04) *** -.21 (.04) *** -.22 (.07) ** -.20 (.05) *** 
      Studying -.35 (.05) *** -.35 (.05) *** -.31 (.07) *** -.37 (.04) *** 
      Interacting face-to-face .31 (.05) *** .31 (.05) *** .35 (.06) *** .28 (.04) *** 
      Work -.18 (.14) -.17 (.14) -.08 (.12) -1.01 † 
   Female -.20 (.10) † -.20 (.10) † .03 (.13) -.44 (.15) ** 
   Current texting duration * Female - -.00 (.00) - - 
   Intercept .10 (.08) .10 (.08) .03 (.11) .35 (.14) * 
Random effects Variance components 
   Intercept .25 *** .25 *** .19 *** .28 *** 
   Current texting duration slope .00 .00 .00 .00 
N 102 102 51 51 
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CHAPTER 3: STUDY 2 
Coping with Stress Through Texting: An Experimental Study 
Introduction 
 The results from Study 1 indicate that people use texting apps when they are experiencing 
strong emotional states. Participants tended to spend more time on texting apps when they were 
experiencing high stress, low mood, or high mood. These results, which suggest that people may 
use texting apps to reach out for social support when they are stressed or experiencing other 
negative emotions, highlight the potential of texting apps to improve wellbeing. These findings 
may especially be pertinent to adolescents given both the increasing rates of depression and 
prevalence of smartphones among teens (Anderson & Jiang, 2018; Weinberger et al., 2018). 
Questions remain, however, as to whether texting is actually effective in reducing stress and 
improving mood. Thus, in Study 2 I experimentally test whether texting can help reduce stress 
and improve mood for adolescents after a stressful situation.    
Social Support as a Buffer for Stress 
Stressors are defined as demands that require individuals to adjust their usual behavior 
patterns (Holmes & Rahe, 1967). Stressors can be acute life events (e.g., divorce), chronic strains 
(e.g., poverty), or daily hassles (e.g., traffic jams; Thoits, 1995). There is much evidence to 
suggest that both acute life events and chronic stressors are risk factors for poor physical and 
mental health (Thoits, 1995; Thoits, 2010). As individuals direct their physical and psychological 
resources to coping with stressors, they are more prone to becoming ill and experiencing 
psychological distress (Thoits, 1995). Individuals also experience reduced self-esteem and 
helplessness when they struggle to cope with stress (Cohen & Wills, 1985). 
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Cohen and Wills (1985) proposed that the negative effects of stressful events could be 
buffered by social support. Social support is multifaceted, consisting of emotional support (i.e., 
encouragement and expressions of love, care and value), informational support (i.e. advice and 
guidance), instrumental support (i.e., material aid and tangible assistance) and positive social 
interaction or companionship (i.e., time spent together in recreational activities; Sherbourne & 
Stewart, 1991; Thoits, 2011). Social support may help restore individuals’ sense of self-esteem 
and efficacy in coping with stressors (Cohen & Wills, 1985). A meta-analysis of the relationship 
between social support and wellbeing among youth showed that social support also benefits 
adolescents, especially in the areas of self-concept (e.g., self-esteem, perceived competence), 
health (e.g., exercise, healthy diet, avoiding substance use), and social adjustment (e.g., 
popularity, loneliness; Chu, Saucier, & Hafner, 2010).  
Social Support and Friendship During Adolescence 
In a meta-analysis of both children and adolescents, the effects of social support on 
wellbeing were higher when parents or teachers, rather than friends, were the sources of support 
(Chu et al., 2010). However, studies have also highlighted the importance of friendships as teens 
begin seeking greater autonomy from their parents. Friendships are a large source of intimacy 
during adolescence and adolescent friendships are characterized by reciprocity, loyalty, and 
commitment (Buhrmester, 1996; Buhrmester & Chow, 2009; Hartup, 1993). Unlike during 
childhood when friends are companions or playmates, friends during adolescence can also serve 
as confidants. This suggests that friends can be a valuable source of social support for teens.  
Digital Social Support 
As the use of smartphones and digital communication platforms has skyrocketed among 
youth—95% of adolescents in the United States have access to a smartphone and 80% have their 
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own social media accounts (Anderson & Jiang, 2018; Lauricella et al., 2016)—researchers have 
begun examining the potential of digital communication platforms as spaces for social support. 
One of the affordances of digital communication platforms is that it enables adolescents to reach 
out to others anytime and anywhere. This is important because the need to share about emotional 
experiences, or stressors, is highest immediately after they occur, when the experiences are still 
in people’s working memories (Rimé, 2009). As time passes, the need to share diminishes. 
However, there are times when adolescents may not be able to receive face-to-face support from 
their friends immediately (Vermeulen, Vandebosch, & Heirman, 2018a). Perhaps adolescents 
have responsibilities afterschool and cannot spend time with their friends. Perhaps adolescents 
are not allowed to go to their friend’s house at night. By enabling adolescents to reach out to 
others especially when face-to-face interactions are not feasible, digital platforms could facilitate 
opportunities for social support.  
Despite the proliferation of social media platforms such as Facebook and Instagram that 
enable digital communication, texting apps are still preferred for sharing more intimate 
disclosures (Bazarova, 2012). Broadcasting platforms like Facebook, where posts are shared with 
an entire network of friends and acquaintances, are perceived as more public, and thus 
inappropriate for emotional content or excessive sharing (McLaughlin & Vitak, 2011; Yau & 
Reich, 2018). On the other hand, texting and similar messaging apps such as Facebook 
Messenger and WhatsApp, where users can send messages directly to recipients, are perceived as 
more private, and thus more appropriate for disclosing negative emotions (Vermeulen, 
Vandebosch, & Heirman, 2018b; Waterloo, Baumgartner, Peter, & Valkenburg, 2018). This may 
be why adolescents still use texting more than other digital platforms when interacting with their 
closest friend (Anderson, 2015).  
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As texting is appropriate for intimate disclosures, it is possible that teens use texting 
platforms for social support during stressful experiences. If so, using texting apps could buffer 
the impact of stressors and potentially contribute to wellbeing. Some evidence supports this. For 
instance, one study found that adolescents who reported a negative mood at the beginning of an 
instant messaging session, reported higher moods at the end of the session (Dolev-Cohen & 
Barak, 2013). Notably, another study found that adolescents reported fewer symptoms of anxiety 
and depression on days when they sent more text messages (George, Russell, Piontak, & Odgers, 
2018).  
Nonetheless, many studies examining the impact of texting or instant messaging on 
adults and adolescents, found negative associations. Texting and instant messaging were 
associated with lower life satisfaction (Goodman-Deane, Mieczakowski, Johnson, Goldhaber, & 
Clarkson, 2016; Lepp, Barkley, & Karpinksi, 2014), more depressive symptoms (Morgan & 
Cotton, 2003), more interpersonal stress (Murdock, 2013), and more attention deficit 
hyperactivity disorder and conduct disorder symptoms (George et al., 2018). 
One major limitation of these studies is that they used cross-sectional and non-
experimental designs, preventing us from making any causal claims. For example, in the study 
by Lepp and colleagues (2014), the number of texts participants sent and received was associated 
with anxiety, which was in turn, was negatively associated with life satisfaction. It is possible 
that texting caused lower life satisfaction, but it is also possible that individuals who were 
experiencing anxiety and lower life satisfaction felt a greater need to seek support from others 
through texting. Thus, perhaps frequent messaging did not increase anxiety and reduce life 
satisfaction; rather, low life satisfaction and anxiety increased the use of texting apps, as users 
reached out for support. In another study, Murdock (2013) suggested that texting intensifies the 
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effect of interpersonal stress on emotional wellbeing. In that study, interpersonal stress was 
associated with lower levels of emotional wellbeing for participants who had high levels of daily 
texting, but not for participants who texted less frequently. One explanation is that for high 
texters, their conflicts spilled over onto texting platforms and increased the amount of time they 
spent engaging in conflicts, which then led to lower levels of emotional wellbeing. This suggests 
that texting can be maladaptive. Another explanation is that the high texters with high 
interpersonal stress were the individuals who were experiencing high stress and were actively 
seeking social support. It is possible that they did not receive adequate support the people they 
texted, which subsequently led to lower levels of emotional wellbeing. The designs of these 
studies do not enable us to determine the direction of the relationship between texting and 
wellbeing. 
Another limitation is that some of these studies (e.g., Morgan & Cotton, 2003) were 
conducted when mobile devices, unlimited texting plans, and Internet access were not as 
prevalent. As a result, individuals who spend a lot of time instant messaging and texting others 
might have been unique. Perhaps they had fewer friends with whom they interacted with face-to-
face. These limitations suggest that experimental studies are needed to help understand whether 
texting can be used to improve wellbeing.  
Three studies that used experimental designs to understand the impact of texting on 
wellbeing all have found positive effects. In one study, participants completed a task where they 
experienced social exclusion (i.e., Cyberball; Gross, 2009). Afterwards, participants either 
instant messaged a peer who they were not familiar with or played a solitary game on the 
computer. Adults and adolescents who instant messaged a peer experienced greater recovery in 
their self-esteem. In another study, young adults completed a stressful task (i.e., Trier Social 
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Stress Task; Holtzman, DeClerck, Turcotte, Lisi, & Woodworth, 2017). Participants then 
interacted with a confederate face-to-face, interacted with a confederate via texting, or did not 
interact with anyone. Although participants who interacted with the confederate face-to-face had 
the highest affect at the end of the experiment, those who interacted via texting still experienced 
greater affect than those who did not interact with anyone. In a third study, young adults received 
supportive texts from their romantic partner, mundane texts from their partner, or did not receive 
any texts at all prior to completing the Trier Social Stress Task (TSST; Hooker, Campos, & 
Pressman, 2018). Participants who received supportive texts reported higher scores of perceived 
support (e.g., loved, cared for) than participants in the other conditions. Collectively, these 
studies suggest that texting could, in fact, improve wellbeing. However, more research is needed 
to better understand the impact of texting on improving affect and whether such findings extend 
to early adolescents.  
The main purpose of this study, therefore, is to examine whether texting a friend after a 
stressful situation can improve early adolescents’ moods and levels of perceived and physiologic 
stress (i.e., self-report and heart rate variability). Our hypotheses are as follows: 
H1a: Adolescents in the texting condition will report higher moods at the end of the 
study than adolescents in the active and passive control conditions. 
As girls are more likely to rely on social support to cope with stress than boys (Eschenbeck, 
Kohlmann, & Lohaus, 2007), we hypothesize that:  
H1b: The effect of texting on mood will be higher for girls than for boys. 
Similarly, we hypothesize that:  
H2a: Adolescents in the texting condition will report lower stress levels at the end of the 
study than adolescents in the active and passive control conditions. 
 52 
 
H2b: The effect of texting on stress will be higher for girls than for boys. 
As heart rate variability (HRV) is lower when individuals are stressed (Hjortskov et al., 2004), 
we hypothesize that:  
 H3a: Adolescents in the texting condition will have higher HRV than adolescents in the 
active and passive control conditions. 
H3b: The effect of texting on HRV will be higher for girls than for boys. 
Method 
Participants 
Participants were recruited from schools and afterschool programs in Southern California 
and through snowball sampling. Participants needed to be in 6th-9th grade and to bring a same-
gender friend with whom they texted at least once a week. Texting included the use of Internet-
based messaging platforms such as WhatsApp, direct messaging functions of Snapchat and 
Instagram, and chat functions in online games.  
We recruited 64 pairs of adolescents (N=128)—32 pairs of adolescents to be in the 
experimental condition and 16 pairs of adolescents each in the active control and the passive 
control conditions. All of the conditions were gender balanced. One of the participants did not 
want his data to be included after learning about the true nature of the study; his partner’s data 
were retained. We also included an additional pair of girls who wanted to participate. Our sample 
thus consisted of 129 adolescents.  
To create our analytic sample, we excluded 7 participants who reported that their stress 
levels decreased after the stressor task. Researchers explained the scales each time participants 
completed them, but it is still possible that participants misread or misunderstood the directions 
given that the mood scale, which was presented first, was coded in the reverse direction (i.e., a 
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high value on the mood scale meant that the participant was feeling positive, but a high value on 
the stress scale meant that the participant was more stress). Our analytic sample thus consisted of 
122 participants (Mage = 12.39, 50% female, 31% Asian, 31% Latinx, 58% had parents had a 
bachelors or graduate, 85% owned a cell phone; see Table 3.1 for complete demographic 
information). The participants in the analytic sample were comparable to those who were 
excluded on almost all demographic characteristics. The only difference was that there was a 
smaller percentage of participants in the analytic sample who did not identify as being Asian, 
Latinx, White, or Multi-ethnic. 
Due to technical difficulties with the heart rate monitor, HRV data were missing for 11 
participants in the analytic sample (9%). This is comparable to the rates of missing data in other 
studies (Hellhammer & Schubert, 2012). The sample for the HRV analyses, therefore, consisted 
of 111 participants.   
Procedures 
All procedures were approved by the university’s Institutional Review Board and pilot 
tested. Participants were recruited at afterschool and summer programs, through flyers, and 
through word-of-mouth. They were told that the study was about teens’ media habits and movie 
preferences. The lead researcher then communicated with the teens, parents, or leaders of the 
afterschool and summer programs to schedule a time for the teens to participate. The study was 
conducted in a lab space at the university or at the child’s afterschool program or school. This 
increased the diversity of our sample, as we did not need to limit recruitment to youth who lived 
near the university.  
When arriving for the study, participants were randomly assigned to the texting, active 
control, or passive control conditions at the dyad level and directed to separate rooms by an 
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experimenter. They were asked to silence their cell phones, if they had them, and to place them 
inside a container. Participants were given instructions on how to wear the heart rate monitor, 
which consisted of a chest strap and a wristwatch, and were directed to a restroom where they 
could put on the chest strap privately.  
Baseline period. During the baseline period, participants sat in a room alone, and 
completed a demographic questionnaire and watched a peaceful video of forest scenes (Johnson 
et al., 2017). The video was five minutes long. At the end of the baseline period, participants 
completed the mood and stress scales. The experimenter then left the room. 
Stressor task. Two different experimenters dressed in lab coats entered the room to 
administer a version of the Trier Social Stress Task that was modified to fit the abilities of early 
adolescents (TSST; Kirschbaum, Pirke, & Hellhammer, 1993). The TSST has been used in to 
induce stress in recent experimental studies (Holtzman et al., 2017; Hooker et al., 2018). 
Participants were told that there would be competition to win a pair of movie tickets and that the 
first task was to prepare a five-minute speech on why they should win. They were given three 
minutes to brainstorm with pen and paper, but were told that they would not be able to use their 
notes when giving the speech (Johnson et al., 2017). After the brainstorming period was over, 
one of the experimenters removed the participants’ notes and notified the participants that they 
would be filmed so that the speeches could be reviewed afterwards. The experimenter pretended 
to switch on the camera, which was mounted on a tripod, but nothing was actually recorded. 
During the speech, the experimenters, who were trained not to smile or laugh, took notes, 
prompted participants to continue if they finished before the end of the five minutes, and asked 
pre-determined questions (e.g., “Who do you plan to give the other ticket to?” “Why?” “What is 
your favorite movie?” “Why?”) if the participants still finished before the time was up.  
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After the speech task, participants completed a verbal subtraction task for five minutes. 
They were asked to subtract by 3 starting from 1,022 as quickly and as accurately as possible. If 
they made an error, the one of the experimenters stopped them and they had to begin from 1,022 
again. At the end of five minutes, the experimenters stopped the camera, told the participants that 
they would be notified of the results shortly, and asked the participants to complete the mood and 
stress scales. The experimenters then left the room.  
Experimental manipulation activity. After the TSST, the original experimenter re-
entered the room and told the participants that they needed to prepare for the next set of 
participants. The adolescents in the texting condition were given a cell phone from the lab and 
told that they could text their friend through Google Hangouts while they waited for the next part 
of the study. The experimenter provided a tutorial of the platform if participants were not 
familiar with it. We attempted to remove all extraneous apps from the lab phones, but some 
could not be removed. Participants were thus instructed not to access the other apps. Participants 
in the active control condition, or the “video condition,” used the lab phones to watch a 
bricklaying video that should not elicit positive or negative emotions.  Finally, participants in the 
passive condition, or the “no activity condition,” were simply told that the researcher would get 
back to them after they had prepared for the next session. After five minutes, all participants 
were asked to complete the mood and stress scales for the third time.  
End of experiment. Participants then completed a questionnaire on the quality of their 
relationship with their friend and their mobile device use. This was administered at the end so 
that participants were not primed to think about the supportive aspects of their friendship or their 
device use during the experimental manipulation. Participants were debriefed on the true nature 
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of the study, assured that nothing was recorded, and directed back to the restroom where they 
could remove the chest strap. They were compensated with two movie tickets each. 
Measures 
Self-report mood and stress. Participants were asked, “What is your mood now? 
Choose the number that best describes your mood now.” (see APPENDIX B). The 7-point scale 
was anchored at negative (-3) and positive (3) with a neutral (0) value in between. Participants 
reported their moods after the baseline tasks (T1), the stress tasks (T2), and after the 
experimental manipulation (T3). There were no differences between groups at T1, F(2, 119) = 
0.39, p = .678. Across the three conditions, participants’ moods were lower on average at T2 (M 
= -0.15, SD = 1.38) than at T1 (M = 1.70, SD = 1.06; t(121) = 15.32, p < .001) and at T3 (M = 
1.16, SD = 1.25; t(121) = 10.94, p < .001). 
Concurrently, participants reported their current stress levels (see APPENDIX B). They 
were asked, “What is your stress level now? Circle the number that best describes your stress 
level now.” Participants reported their current level of stress on a 7-point scale ranging from 
lowest (0) to highest (6). There were no differences between groups at T1, F(2, 119) = 1.52, p 
= .223. Participants’ stress levels were higher on average at T2 (M = 3.24, SD = 1.41) than at T1 
(M = 1.04, SD = 1.09; t(121) = 17.11, p < .001) and at T3 (M = 1.43, SD = 1.27; t(121) = 15.60, 
p < .001). 
Heart rate variability. Participants’ heart rate variability (HRV) was captured 
throughout the study as an indicator of stress. HRV is the variation in the time between 
consecutive heartbeats, otherwise known as RR intervals (Acharya, Joseph, Kannathal, Lim, & 
Suri, 2006). Under high stress, the parasympathetic system, which moderates heart rate by 
reducing it, is less active, and the sympathetic system, which induces the fight or flight response, 
 57 
 
is more active, resulting in a persistently elevated heart rate and lowered variability in heart rate 
(Goldberger, Challapalli, Tung, Parker, & Kadish, 2001; Hjortskov et al., 2004, Sloan et al., 
1994). We compared changes in the HRV parameter RMSSD (the root mean square of 
successive differences between heart beats) because it has been used in experimental studies (e.g. 
Bradley, Brown, Chu, & Lea, 2009) and studies exploring the effects of email on stress (Mark et 
al., 2016). Participants wore the Polar H10 chest strap sensor and the V800 wristwatch. The RR 
intervals captured by the V800 wristwatch, and the parameters that were subsequently derived 
(e.g., RMSSD), are comparable to those captured by an ECG (Giles, Draper, & Neil, 2016). 
RMSSD was computed using the Polar Flow software (Polar Electro Oy, 2019).  
Participants’ HRV data were divided into three segments: RMSSD during the baseline, 
RMSSD during the stressor task, and RMSSD during the experimental manipulation. There were 
no differences in RMSSD between groups during baseline, F(2, 106) = 1.01, p = .367. Across the 
conditions, participants’ RMSSD were lower during the stressor task (M = 38.39, SD = 24.95) 
than during baseline (M = 48.61, SD = 28.79; t(108) = 6.13, p < .001). Participants’ RMSSD 
were also lower during the stressor task than during the experimental manipulation (M = 50.31, 
SD = 2.64, p < .001).   
Friendship quality. The Network of Relationships Inventory, which has been used with 
early adolescents, was used to assess the quality of the relationship between the members of the 
dyad (see APPENDIX C; Furman & Buhrmester, 1985; Furman & Buhrmester, 1992). 
Participants responded to fifteen questions using a 5-point scale that ranged from none (0) to 
extremely much (4). The following subscales were used: emotional support, intimate disclosure, 
companionship, and reliable alliance (i.e., reassurance that the relationship would last over time). 
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The items for emotional support, intimate disclosure, companionship and reliable alliance were 
then averaged to create a positive relationship score (α = .93, M = 2.13, SD = .92).  
Demographic questionnaire. Participants reported their gender, age, race/ethnicity, and 
parent’s education. We created a dummy variable for whether participants were female (0 = 
male, 1 = female). We also created a dummy variable for whether participants had at least one 
parent with a bachelor’s or graduate degree (0 = neither parent had a bachelor’s or graduate 
degree, 1 = at least one parent had a bachelor’s or graduate degree). In our sample, 58% of 
adolescents had at least one parent with a bachelor’s or graduate degree. Twenty-five percent 
were not sure about their parents’ education levels.  
Analytic Plan 
We ran residualized change models to determine the effect of texting on mood and stress. 
Residualized change, rather than simple change, models were used because of individual 
differences in mood and stress after the stressor (Gross, 2009). The outcomes were mood and 
stress at T3 and the main independent variables were condition, entered as two dummy variables 
that indicated whether participants were in the video group (active control) and whether 
participants were in the no activity group (passive control). The texting group was the reference 
group. We controlled for participants’ mood and stress at T2, friendship quality, gender, and 
parent education. For the HRV data, the main independent variable remained the same, but the 
outcome was participants’ RMSSD during the experimental manipulation. We controlled for 
participants’ RMSSD during the stressor task. Cluster standard errors were used to account for 
nesting within pairs.  
Results 
H1a: Main Effect of Texting on Self-Reported Mood 
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 All participants in the texting condition chose to text their friend even though they were 
not required to. On average, participants in the texting condition reported higher moods at T3 
than participants in the video (b = -.74, SE = .25, p = .004, ηp2 = .08) and no activity conditions 
(b = -.80, SE = .24, p < .001, ηp2 = .09) after controlling for mood at T2, friendship quality, 
gender, and parent education (see Table 3.2, Model 4 and Figure 3.1). Thirty-eight percent of the 
variance was explained by this model, F(4, 64) = 12.05, p < .001.  
H1b: Moderation Effects of Gender 
 Texting did not have a differential effect by gender, R2 = .38, F(8, 64) = 10.29, p < .001 
(see Table 3.2, Model 5). Both the interaction effects of female and video (b = -.60, SE = .41, p 
= .146) and for female and no activity (b = -.71, SE = .48, p = .139) were not statistically 
significant.  
H2a: Main Effect of Texting on Self-Reported Stress 
 After controlling for their stress level at T2 and friendship quality, participants in the 
texting condition reported lower stress levels at T3 than participants in the no activity condition 
(b = .51, SE = .25, p = .046, ηp2 = .04; see Table 3.3, Model 4 and Figure 1). Self-reported stress 
at T3, on average, did not differ between participants in the texting condition and participants in 
the video condition (b = .20, SE = .21, p = .352, ηp2 = .01). The effect of parent education on 
self-reported stress was marginally significant  (b = -.34, SE = .19, p = .072, ηp2 = .01), 
indicating that adolescents with a parent with a bachelor’s or graduate degree reported lower 
stress at T3. Thirty-six percent of the variance was explained by this model, F(6, 64) = 13.26, p 
< .001. 
H2b: Moderation Effects of Gender 
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Texting did not have a differential effect by gender, R2 = .38, F(8, 64) = 8.99, p < .001 
(see Table 3.3, Model 5). Both the interaction effects of female and video (b = .19, SE = .47, p 
= .686) and for female and no activity (b = .02, SE = .45, p = .969) were not statistically 
significant.  
H3a: Main Effect of Texting on RMSSD 
 RMSSD during the experimental manipulation activity did not differ between participants 
in the texting condition and participants in the video condition (b = .48, SE = 5.24, p = .927; see 
Table 3.4, Model 4). There were also no differences in RMSSD during the experimental 
manipulation between the participants in the texting condition and those in the no activity 
condition (b = -1.22, SE = 3.95, p = .759). The effect of parent education on self-reported stress 
was significant  (b = 7.42, SE = 2.93, p = .014, ηp2 = .03) indicating that adolescents with a 
parent with a bachelor’s or graduate degree experienced higher RMSSD (i.e., lower stress) 
during the experimental manipulation. Fifty-six percent of the variance was explained by this 
model, F(6, 61) = 11.43, p < .001. 
H3b: Moderation Effects of Gender 
 The effects of texting on RMSSD did not vary by gender, R2 = .58, F(8, 61) = 8.89, p 
< .001 (see Table 3.4, Model 5). The interaction effects of female and video (b = 9.55, SE = 
10.05, p = .346) and for female and no activity (b = 11.55, SE = 8.14, p = .111) were not 
significant.  
Discussion 
Using an experimental design, we demonstrated that texting could help early adolescents 
cope with a stressful situation. All adolescents in the texting condition opted to text their friend 
after the stressor even though they were not required to. We found that texting a friend was more 
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effective for improving self-reported mood than watching a video or not engaging in any activity 
and effective than not engaging in any activity for reducing stress. This is consistent with 
previous work on texting and stress reduction with young adult samples (Holtzman et al., 2017) 
and suggests that the benefits of social connectedness can transfer to digital spaces.  
Although stress levels were lower for adolescents who texted a friend than those who did 
not engage in any activity, there were no differences between those in the texting condition and 
those in the video condition. One explanation is that engaging in an activity that helps them takes 
their attention off the stressor task was enough to reduce stress. Our finding is also consistent 
with research on television viewing, which show that both adults and children spend more time 
watching television when experiencing stress (Anderson, Collins, Schmitt, & Jacobvitz, 1996; 
Balantekin & Roemmich, 2012). Nevertheless, the absence of stress and positive affect are not 
equivalent (Watson, 1988) and watching a video did not improve mood as much as reaching out 
to a friend did. 
A surprising finding was the discrepancy between participants’ self-reported stress levels 
and their RMSSD. This finding is consistent with those by Hooker and colleagues (2018), who 
similarly found that while young adults who received supportive texts messages from their 
romantic partners reported the highest perceptions of being loved and supported, their blood 
pressure and heart rate did not return to baseline levels faster than those of participants in the two 
control conditions. It is possible that this occurred because self-report measures were taken at the 
end of each activity, while HRV was measured continuously. It is also possible that perceptions 
of stress may linger even if physiological responses have begun to abate. Finally, it is possible 
that participants in the texting condition experienced excitement, which then resulted in lower 
HRV (Piira, Huikuri, & Tulppo, 2011). As reduced HRV could indicate either stress or 
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excitement, it seems that self-report measures are needed in conjunction with physiological 
measures.  
Contrary to our hypothesis, no interaction effects were observed; gender did not moderate 
the relationships between the experimental conditions and any of the mood and stress variables. 
While boys tend to report less reliance on social support (Eschenbeck et al, 2007), it is possible 
that they may still benefit from companionship in the face of stressors. Perhaps, boys in the 
texting condition benefitted from being able to spend time with a friend, even if they were not 
actively seeking emotional support. It is also possible that even though boys report less reliance 
on social support, they may still benefit when they do choose to seek and receive it. Our study 
thus, demonstrates that texting a friend can be supportive for both boys and girls. 
Finally, we found that adolescents who had at least one parent with a bachelor’s degree 
had higher RMSSD (i.e., lower stress) during the experimental manipulation activity and 
marginally lower self-reported stress at the end of the study. Perhaps the participants with 
parents with greater educational attainment felt less stressed when interacting with researchers 
because youth from higher income families are often socialized to interact assertively with adults 
in positions of authority (Lareau, 2002). Moreover, half of the participants who had at least one 
parent with a bachelor’s degree were recruited from the neighborhood surrounding the 
university. These teens may have some knowledge of research studies from their parents’ work. 
As a result, they may experience faster recovery in stress than teens who are less familiar with 
research. It should be noted, however, that one-quarter of adolescents did not know their parents’ 
levels of education. These results may differ if more data on parent education were available. 
Limitations 
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 One of the limitations of this study is the extent to which the results are generalizable. 
The effect of texting on mood and stress in a natural setting may be contingent on the responses 
that adolescents receive. The experiment was designed to facilitate a response; we deleted other 
apps on the lab phones so that texting their friend was the most engaging thing for participants to 
do. Nevertheless, the experimental design allowed for causal inferences. Another limitation is 
that both participants experienced the stressor and thus, it benefitted both youth to reach out and 
respond. In a natural setting, adolescents could receive a response that is unsupportive or not 
receive a response at all (Taylor, 2007). In these cases, teens may not experience an 
improvement in mood or decrease in stress after reaching out to a friend. Studies on the impacts 
of texting (or other forms of digital communication) often consider the sender’s actions only. 
Future studies should also consider the recipients’ responses and whether that moderates the 
effect of texting use on wellbeing. 
Future Directions 
Future studies should consider heterogeneity of effects such as whether some adolescents 
benefit more from texting than others. Texting could be especially empowering for adolescents 
with barriers to in-person social support, such as youth who have left their home countries. Using 
texting apps, immigrants, refugees, and children of migrant workers can connect with family and 
friends in their home countries, while also building social capital in their new country. Another 
group that might benefit from texting could be adolescents who are socially anxious. This 
connects with the social compensation hypothesis (McKenna & Bargh, 2000), in which texting is 
less stressful/anxiety provoking than in-person communication. Along these lines, texting also 
enables users to have more time to craft their message than when interacting face-to-face, which 
may benefit certain teens more than others (Davis, 2012; Vermeulen et al., 2018a). Adolescents 
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who experience peer victimization and discrimination at school may also find support in digital 
spaces. On the other hand, the rich-get-richer hypothesis could be relevant, as adolescents who 
are more socially competent offline might also be more adept at interacting with others online 
(Reich, 2017). Adolescents who are more socially competent in face-to-face interactions may 
also have more friends whom they can interact with via texting and be more skilled at seeking 
social support. More research is needed into how the benefits of texting for improving mood and 
reducing stress may apply to different types of youth with differing levels of social skills. 
Conclusion 
 In summary, our findings demonstrate one way in which digital communication can be 
used to improve wellbeing for a diverse sample of early adolescents. We suggest that texting can 
be beneficial to both boys and girls after experiencing a stressful situation. Although much of the 
current conversations on adolescents and digital communication have focused on the amount of 
time youth use smartphones, tablets, and computers, (How much time on these devices is 
appropriate? How can parents monitor and reduce adolescents’ devices use?), our results suggest 
that conversations should instead focus on the ways in which adolescents are using their devices. 
By understanding adolescents’ motivations for using digital communication, the psychological 
benefits they may provide, and the developmental needs they are seeking to meet (e.g., 
intimacy), parents, educators, and health care professionals can better support adolescents in 
developing healthy and developmentally appropriate media habits.  
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Figure 3.1. Predicted values for self-reported mood and stress after the experimental 
manipulation activity. These are the predicted values if mood at T2 is 0, stress at T3 is 2, 
friendship quality is 2, participant is female, and participant has a parent with a bachelor’s or 
graduate degree. *p<0.05; ** p<0.01.
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Table 3.1. Demographic Data for the Full and Analytic Samples 
 
  M (SD) or Percentage 
  
Full Sample Analytic Sample Excluded from 
Analytic Sample 
HRV Sample 
Age 12.41 (1.23) 12.39 (1.25) 12.71 (.95) 12.40 (1.25) 
Gender 
       Male 49% 50% 29% 54.05 
   Female 51% 50% 71% 45.95 
Ethnicity 
       Asian 32% 31% 43% 32% 
   Latinx 29% 31% 0% 31% 
   Multi-ethnic 19% 20% 14% 15% 
   White 15% 15% 14% 19% 
   Other 5% 3% 29% * 4% 
Parent Education 
       Graduate or Professional Degree 42% 42% 43% 42% 
   Four-year College Degree 16% 16% 14% 15% 
   Some college 4% 4% 0% 5% 
   High School Diploma 3% 3% 0% 3% 
   Less Than High School Diploma 9% 9% 14% 10% 
   Not Sure 26% 25% 29% 25% 
Cell Phone Ownership 85% 85% 86% 85% 
Smartphone Ownership 81% 80% 86% 79% 
Age Started Texting 10.35 (1.35) 10.32 (1.34) 10.86 (1.46) 10.35 (1.33) 
N 129 122 7 111 
Notes. Independent t-tests with unequal variances and chi-square analyses were conducted to identify differences between the participants in the analytic 
sample and those who were excluded. * p < .05.  
  
  
 
7
4
 
Table 3.2. The Effect of Texting on Self-Reported Mood at T3.  
 
  
(1) Full Sample (2) Full Sample 
with CSE 
(3) Analytic 
Sample 
(4) Analytic 
Sample with 
CSE 
(5) Analytic 
Sample with 
Gender 
Variables 
        Video -0.65** -0.65** -0.74** -0.74** -0.83** 
 
(0.23) (0.24) (0.23) (0.25) (0.30) 
   No Activity -0.67** -0.67** -0.80*** -0.80** -0.81* 
 
(0.23) (0.22) (0.23) (0.24) (0.33) 
Mood at T2 0.42*** 0.42*** 0.40*** 0.40*** 0.40*** 
 
(0.07) (0.08) (0.07) (0.08) (0.08) 
Friendship Quality 0.14 0.14 0.14 0.14 0.14 
 
(0.11) (0.12) (0.11) (0.13) (0.13) 
Parent has Bachelors or Graduate Degree 0.25 0.25 0.23 0.23 0.23 
 
(0.19) (0.19) (0.20) (0.20) (0.20) 
Female 0.13 0.13 0.08 0.08 0.03 
 
(0.19) (0.20) (0.20) (0.21) (0.29) 
Condition x Female 
        Video x Female 
    
0.19 
     
(0.46) 
   No Activity x Female 
    
0.02 
     
(0.45) 
Constant 1.02*** 1.02*** 1.13*** 1.13*** 1.16*** 
 
(0.26) (0.29) (0.26) (0.31) (0.33) 
N 129 129 122 122 122 
R2 0.36 0.36 0.38 0.38 0.38 
Notes. Coefficients are unstandardized. Standard errors in parentheses. Cluster standard errors were used in Models 2 and 4-5. The omitted categories were the 
texting condition, parent does not have bachelor's, and male. ** p<0.01; *** p<0.001 
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Table 3.3. The Effect of Texting on Self-Reported Stress at T3.  
 
  
(1) Full Sample (2) Full Sample 
with CSE 
(3) Analytic 
Sample 
(4) Analytic 
Sample with 
CSE 
(5) Analytic 
Sample with 
Gender 
Variables 
        Video 0.08 0.08 0.20 0.20 0.50* 
 
(0.25) (0.22) (0.23) (0.21) (0.23) 
   No Activity 0.35 0.35 0.51* 0.51* 0.87** 
 
(0.25) (0.25) (0.24) (0.25) (0.31) 
Stress at T2 0.44*** 0.44*** 0.45*** 0.45*** 0.46*** 
 
(0.07) (0.08) (0.07) (0.08) (0.08) 
Friendship Quality 0.12 0.12 0.14 0.14 0.15 
 
(0.12) (0.12) (0.12) (0.11) (0.11) 
Parent has Bachelors or Graduate Degree -0.37† -0.37† -0.34† -0.34† -0.31† 
 
(0.21) (0.20) (0.20) (0.19) (0.18) 
Female 0.20 0.20 0.09 0.09 0.42 
 
(0.21) (0.19) (0.20) (0.19) (0.25) 
Condition x Female 
       Video x Female 
   
-0.60 
     
(0.41) 
   No Activity x Female 
   
-0.71 
     
(0.48) 
Constant -0.17 -0.17 -0.37 -0.37 -0.58 
 
(0.32) (0.28) (0.31) (0.27) (0.30) 
N 129 129 122 122 122 
R2 0.32 0.32 0.36 0.36 0.38 
Notes. Coefficients are unstandardized. Standard errors in parentheses. Cluster standard errors were used in Models 2 and 4-5. The omitted categories were the texting 
condition, parent does not have bachelor's, and male. † p < .10; * p < 0.05; ** p<0.01; *** p<0.001 
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Table 3.4. The Effect of Texting on RMSSD During the Experimental Manipulation Activity.  
 
  
(1) Full Sample (2) Full Sample 
with CSE 
(3) Analytic 
Sample 
(4) Analytic 
Sample with 
CSE 
(5) Analytic 
Sample with 
Gender 
Variables 
        Video -0.65 -0.65 0.48 0.48 -3.99 
 
(4.37) (5.16) (4.36) (5.24) (8.23) 
   No Activity -3.60 -3.60 -1.22 -1.22 -6.49 
 
(4.44) (3.89) (4.51) (3.95) (4.63) 
RMSSD During Stressor 0.88*** 0.88*** 0.82*** 0.82*** 0.82*** 
 
(0.07) (0.12) (0.07) (0.11) (0.11) 
Friendship Quality 0.90 0.90 0.83 0.83 0.67 
 
(2.20) (2.19) (2.17) (2.21) (2.15) 
Parent has Bachelors or Graduate Degree 5.72 5.72† 7.42† 7.42* 7.06* 
 
(3.83) (3.10) (3.90) (2.93) (2.98) 
Female 0.42 0.42 0.41 0.41 -4.92 
 
(3.69) (3.94) (3.71) (4.05) (5.45) 
Condition x Female 
       Video x Female 
   
9.55 
     
(10.05) 
   No Activity x Female 
   
11.55 
     
(8.14) 
Constant 12.58* 12.58* 12.56* 12.56* 15.43* 
 
(5.65) (5.46) (5.73) (5.52) (5.92) 
N 118 118 111 111 111 
R2 0.60 0.60 0.57 0.57 0.58 
Notes. Coefficients are unstandardized. Standard errors in parentheses. Cluster standard errors were used in Models 2 and 4-5. The omitted categories were the texting 
condition, parent does not have bachelor's, and male. † p < .10; * p < 0.05; ** p<0.01; *** p<0.001 
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CHAPTER 4: STUDY 3 
“Same, I’m like so nervous”: Supporting Friends Through Text Messaging 
Introduction 
 We did not find associations between texting and subsequent mood and stress in Study 1 
and one explanation for these null effects is that participants likely differed in the types of texts 
they sent. For example, after experiencing a stressful event, Participant A may send a text to their 
friend about what happened and how they are feeling. Participant B, on the other hand, may also 
reach out to a friend, but discuss an unrelated topic in order to take their minds off of what had 
occurred. Another explanation for these null effects is that not all responses were likely to be 
supportive. Participant C may have received encouragement and advice after sharing about a 
stressful situation, but Participant D may have had their text ignored or may have received a 
harsh or unrelated response. Although, both participants shared about a negative experience, the 
responses they received likely shaped their subsequent mood and stress.  
Unfortunately, we were not able to address these questions in Study 1, as we did not have 
access to the content of the texts, but the transcripts from the text messages in Study 2 enable us 
to look at the content of messages. Thus, in this chapter, we examined whether texting 
specifically about experiences and emotions during a stressful situation was related to stress 
reduction, or whether texting with a friend was beneficial regardless of the topic that is 
discussed. We then examined if the types of responses individuals received from their friends 
mattered for stress reduction. Specifically, we examined whether those who shared about 
negative experiences and received completely or partially supportive responses would experience 
less stress than those who did not share about negative experiences, while those who shared 
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about negative experiences but received unsupportive responses would not benefit at all from 
sharing. 
As nonverbal behaviors such as smiles and eye contact add meaning to a conversation 
and can increase feelings of being supported (Winstead, Derlega, Lewis, Sanchez-Hucles, & 
Clarke, 1992), we also explore whether sending and receiving selfies, stickers (i.e., illustrated 
images often containing faces or characters with different expressions), and emojis also impacted 
mood and stress.  
Sharing about Negative Experiences 
The evidence of whether sharing about negative experiences reduces stress is mixed. On 
one hand, a review of studies found that venting, or expressing anger, did not improve wellbeing 
(Kennedy-Moore & Watson, 1999). Moreover, talking about an intense emotional event did not 
seem to facilitate greater emotional recovery (i.e., recovering from the emotional impact from the 
incident; Zech & Rimé, 2005). Participants who described their feelings surrounding the event 
with an experimenter did not experience greater recovery than participants who only described 
the facts of the event, participants who discussed an unrelated event, and participants who did 
not talk with the experimenter at all. Interestingly, although participants who described their 
feelings surrounding the event did not experience greater emotional recovery, they did describe 
the talking session as being more beneficial than participants in the other conditions. 
 On the other hand, studies where participants wrote about negative experiences found 
that writing specifically about the experiences was more beneficial than writing about unrelated 
experiences or writing only about the facts of the event. In a study with college students, 
participants in the experimental condition were asked to write about their deepest thoughts and 
feelings on attending college, while those in the control condition were asked to write about an 
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object or event without inserting their emotions or opinions (Pennebaker & Francis, 1996). 
Students in the experimental condition had fewer visits to the health center for illnesses in the 
two months after the writing sessions and marginally greater gains in grade point average for the 
following semester. Similarly, in a study of professionals who were recently laid off, participants 
were asked to write about their deepest thoughts and feelings on being unemployed or to write 
about their plans for the day and their job search activities (Spera, Buhrfeind, & Pennebaker, 
1994). Those who were assigned to write about their deepest thoughts and feelings on being 
unemployed were more likely to find full-time jobs eight months after the study. These studies 
suggest that it was most beneficial for participants to write specifically about their experiences 
and to share about emotions that they had experienced. This was true even when the writing 
sessions were brief; Burton and King (2010) found that participants who were assigned to engage 
in two two-minute writing sessions about their experiences reported fewer health complaints than 
those who were assigned to write about a control topic.  
 More recently, as digital communication platforms have become increasingly popular 
among adolescents, studies have also examined whether sharing, or disclosure, on digital 
platforms is also associated with wellbeing. Disclosure on instant messaging and Facebook has 
been linked with feelings of closeness to friends (Valkenburg & Peter, 2007) and to life 
satisfaction (Lee, Noh, & Koo, 2013). However, these studies do not connect specific instances 
of disclosure with subsequent changes in wellbeing. It is not possible, therefore, to determine 
whether the content of what was shared mattered, or whether the companionship provided 
through online interactions was what improved friendship closeness and wellbeing. 
Despite the mixed results of sharing negative experiences on subsequent wellbeing, the 
sharing of negative experiences signals to others that social support is needed, suggesting that it 
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could still improve wellbeing by increasing opportunities for others to provide support 
(Kennedy-Moore & Watson, 2001). If the negative experiences were not shared, others may not 
realize that support was needed. Consequently, we hypothesize that sharing about negative 
experiences will improve mood and reduce both self-reported and objective measures of stress 
(i.e., heart rate variability; HRV). Specifically, we hypothesize that: 
H1a: Participants who text about negative experiences will have higher moods at the end 
of the study. 
H1b: Participants who text about negative experiences will have lower self-reported 
stress levels at the end of the study. 
H1c: Participants who text about negative experiences will higher HRV (i.e., lower 
stress) at the end of the study. 
Responses to Sharing Negative Experiences 
Although sharing about negative experiences can increase opportunities for individuals to 
receive social support, individuals may also receive responses that are unhelpful or inadequate. 
For example, individuals may receive poor advice or too little emotional support (Taylor, 2007). 
Individuals who receive unsupportive responses may feel rejected, embarrassed and 
misunderstood (Kennedy-Moore & Watson, 2001), and consequently not feel any better after 
sharing about negative experiences. Likewise, the research on digital communication suggests 
that they type of responses users receive matter. Facebook users who received more likes and 
comments felt more who satisfied after sharing emotions on Facebook than users who received 
fewer likes and comments (Bazarova, Choi, Sosik, Cosley, & Whitlock, 2015). The quality of 
responses seemed to matter as well; users who were more satisfied with the responses they 
received were more satisfied overall with the experience of sharing emotions on Facebook 
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(Wetzer, Zellenberg, & Pieters, 2007). As the benefits of sharing negative experiences seem to 
depend on whether the responses are supportive, we hypothesize that adolescents who received 
supportive responses and partially supportive responses will experience greater wellbeing than 
individuals who did not share about negative experiences. Adolescents who received 
unsupportive responses, however, will not experience greater wellbeing than those who did not 
reach out for support. Specifically, we hypothesized that:   
H2a: Participants who received completely supportive or partially supportive responses 
will have higher moods at the end of the study than participants who did not share about negative 
experiences. Participants who receive unsupportive responses will not have higher moods than 
participants who did not share about negative experiences. 
H2b: Participants who received completely supportive or partially supportive responses 
will have lower stress levels at the end of the study than participants who did not share about 
negative experiences. Participants who receive unsupportive responses will not have lower stress 
levels than participants who did not share about negative experiences. 
H2c: Participants who received completely supportive or partially supportive responses 
will have higher HRV (i.e., lower stress) at the end of the study than participants who did not 
share about negative experiences. Participants who receive unsupportive responses will not have 
higher HRV than participants who did not share about negative experiences. 
Nonverbal Behaviors  
Supportive responses can be communicated with the help of nonverbal behaviors. 
Nonverbal behaviors such as eye contact and smiling communicate warmth and closeness and 
are associated with higher ratings of social support (Winstead et al, 1992). In one study, college 
students were asked to share about an emotionally distressing event to a confederate (Jones & 
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Guerrero, 2001). Confederates varied the warmth and closeness in their nonverbal behavior 
across the conditions; in the high warmth and closeness condition, confederates leaned forward, 
moved closer to the participant, increased eye contact, smiled and nodded frequently, were 
attentive, and spoke with a warm tone. Conversely, in the low warmth and closeness condition, 
confederates leaned back, moved away from the participants, reduced eye contact, avoided 
smiling, looked around the room, and appeared disinterested and distracted. Participants rated 
confederates who displayed higher warmth and closeness nonverbal behaviors as being more 
appropriate, effective, sensitive, and helpful. Finally, a series of studies by Gonzaga and 
colleagues (2001) demonstrated that nonverbal behaviors convey affection. In one study, young 
adults engaged in a discussion with their romantic partners and then afterwards, rated how much 
love their partner had felt towards them. Partners who nodded and smiled more frequently were 
rated as being higher on love. In a second study, adolescents engaged in discussions with an 
opposite-gender friend and then rated them on likability. Friends who leaned towards them and 
gestured more frequently were rated higher on likability. Taken together, these studies 
demonstrate that nonverbal behaviors add meaning to interactions by changing how friends and 
partners perceive one another. 
 As smiles, gestures, and nods cannot be communicated through text, users have relied on 
other markers to convey affection and support. For example, adults reported that emojis could be 
used, in place of facial expressions, to indicate emotions (Hu, Guo, Sun, Nguyen, & Luo, 2017). 
Conveying emotions through emojis can be more efficient than through text; a user described 
how a heart emoji could communicate happiness and love without the need to type multiple 
words (Cramer, de Juan, & Tetreault, 2016). Emojis could also be used to strengthen the tone of 
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a text (e.g., making a positive text appear even more positive) or alter it (e.g., make the a text 
seem less serious or sarcastic; Cramer et al, 2016; Hu et al, 2017).  
 Like emojis, stickers, which are images that often contain faces or figures with different 
emotions, may also be used to convey support. Stickers are available in a number of texting 
platforms such as Facebook Messenger, Google Hangouts, Line, and WeChat and are larger than 
emojis. Although not used as frequently as emojis, stickers are also used to convey emotional 
reactions (Herring & Dainas, 2017). Some users send stickers in lieu of a written message, while 
other use them to add meaning to text (Zhou, Hentschel, & Kumar, 2017).  
 Selfies can be used to express a diverse range of emotions such as exhaustion, 
unhappiness, and exhilaration (Bayer, Ellison, Schoenebeck, & Falk, 2015). There is some 
evidence to suggest that sending selfies could improve mood; results from an experimental study 
demonstrate that taking selfies in which the sender is smiling is associated with greater positive 
affect (Chen, Mark, & Ali, 2016).  
In sum, these studies demonstrate that nonverbal behaviors are an important component 
of digital, as well as, in-person communication. As emojis, selfies, and stickers can be used to 
express emotions, sometimes more efficiently or effectively than with words, we hypothesize 
that participants who send these will experience greater improvements in mood and reductions in 
stress because their friends may be able to better understand how they are feeling and thus, be 
able to offer better support. It is also possible that adolescents will send selfies, emojis, and 
stickers to take their minds off of the stressor because distractions can help individuals cope with 
a stress (Thoits, 1986). Thus, we hypothesize that: 
H3a: Participants who send selfies, stickers, and emojis will have higher moods at the 
end of the study. 
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H3b: Participants who send selfies, stickers, and emojis will have lower stress levels at 
the end of the study. 
H3c: Participants who send selfies, stickers, and emojis will have higher HRV (i.e., lower 
stress) at the end of the study. 
Participants may benefit not only from sending selfies, stickers, and emojis, but also from 
receiving them. Users reported that one of their motivations for sending selfies was to build 
intimacy with friends and acquaintances (Sung, Lee, Kim, & Choi, 2016). In fact, the use of 
nonverbal cues while instant messaging was associated with greater bonding between friends 
(Sherman, Michikyan, & Greenfield, 2013). As selfies, stickers, and emojis may increase the 
sense of intimacy between the sender and the recipient, the recipient may feel greater positive 
affect and as a result, experience higher moods and lower stress levels than those who do not 
receive selfies, stickers and emojis. Specifically, we hypothesize that: 
H4a: Participants who receive selfies, stickers, and emojis will have higher moods at the 
end of the study. 
H4b: Participants who receive selfies, stickers, and emojis will have lower stress levels at 
the end of the study. 
H4c: Participants who receive selfies, stickers, and emojis will have higher HRV (i.e., 
lower stress) at the end of the study. 
Method 
Study Context and Procedure 
 All procedures were approved by the university’s Institutional Review Board and pilot 
tested. The larger study was an experiment that examined the impact of texting on stress 
reduction (See Chapter 4). Participants were recruited in dyads, but were separated into different 
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rooms upon arriving at the lab or the rooms at their afterschool or summer school program that 
were designated for the study. Participants were outfitted with a heart rate monitor that consisted 
of a chest strap and wristwatch and baseline measures of their HRV were taken. Both members 
of the dyad then experienced a stress manipulation—a modified version of the Trier Social Stress 
Task (TSST)— where they were asked to give a speech and count backwards in 3s starting at 
1022 in front of two researchers who were trained to appear intimidating (Kirschbaum, Pirke, & 
Hellhammer, 1993). Afterwards, dyads were randomly assigned to one of the three conditions: 1) 
texting their friend using Google Hangouts on the lab phones (i.e., experimental condition), 2) 
watching a video on the lab phones that was designed not to elicit strong positive or negative 
emotions (i.e., active control condition), or 3) sitting quietly for five minutes (i.e., passive control 
condition). Participants reported their moods and stress levels after the stress manipulation and 
again after texting, watching the video, or sitting quietly (see Chapter 3 for a more detailed 
description). HRV was measured continuously throughout the stressor task and the experimental 
manipulation activity. Participants also completed a demographic survey at the beginning of the 
study and a scale on friendship quality at the end of the study.  
 For this study, we will focus only on the participants that were in the texting condition 
(n=66). The transcripts from the texting condition were downloaded from Google Hangouts and 
the transcripts were coded.  
Participants 
 Sixty-six participants, nested in 33 dyads, were randomly assigned to be in the texting 
group. Like in Study 2, we excluded participants who reported that their stress levels decreased 
after the stressor task because they may have misread or misunderstood the directions. Our 
analytic sample, thus, consisted of 60 participants (Mage = 12.35, 50% female, 35% Asian, 18% 
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Latinx, 85% owned a cell phone; see Table 4.1 for complete demographic information). The 
participants were still nested in 33 dyads, as we retained at least one member of each pair. The 
participants who were excluded did not differ from those in the analytic sample on most 
demographic variables. The only difference was that there were more participants who did not 
identify as Asian, Latinx, White, or multi-ethnic in the sample that was excluded. HRV data 
were missing for 6 participants (10%) in the analytic sample due to technical difficulties with the 
heart rate monitor. The resulting sample for the HRV analyses consisted of 54 participants.  
Measures 
 For each participant, we coded for whether they shared about negative experiences during 
the stressor task and how their friend responded to their disclosure. We then coded for whether 
they sent selfies, stickers, and emojis and whether they received selfies, stickers, and emojis from 
their friend. These codes are described in greater detail below.  
 Texting about negative experiences. Texting about negative experiences was defined as 
instances when participants shared about doing poorly on the math or speech stressor tasks or 
when they described negative emotions such as nervousness and stress (see Table 4.2 for 
excerpts). Participants who sent at least one text about a negative experience during the stressor 
received a score of 1, while participants who did not sent any texts related to negative experience 
received a score of 0. Sixty-five percent of participants sent at least one text related to negative 
experiences. The effect of gender on texting about negative experiences was marginally 
significant, X2 (1, N = 60) = 3.59, p =.058. Girls were more likely to text about negative 
experiences (77%) than boys (53%). Although self-reported mood and stress did not between 
participants who shared about negative experiences and participants who did not (for self-
reported mood: t(58) = 1.29, p = .202; for self-reported stress: t(58) = 1.24 , p = .219), 
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participants who shared about negative experiences did have lower HRV (i.e., higher stress) 
during the stressor after controlling for HRV at baseline (b = -12.80, SE = 5.13, p = .018). 
 Responses to negative experiences. We then inductively coded the responses 
participants received from their friends using descriptive codes (Saldaña, 2009; see Table 4.2 for 
excerpts). From this process, the following themes emerged: similar experience, validation, 
question, laughter, and different experience. For each type of response, participants received a 
score of 1 if their friend responded in that way and a score of 0 if their friend did not. The 
categories were not mutually exclusive; participants could give responses that fell into multiple 
categories. 
 The first type of response was “similar experience,” where the recipient acknowledged 
(e.g., “Mine 2”) or described a similar experience (e.g., “lol I couldent think of what to say”). 
The majority of participants who texted about a negative experience (72%) received a similar 
experience response. This was by far the most common response that participants received. 
Males and females were equally likely to receive a similar experience response from their friend, 
X2 (1, N = 39) = 1.16, p = .282. 
 The second type of response was “validation,” where the recipient validated or 
encouraged the sender (e.g., “lol im not very smart” after the sender said that she wasn’t very 
smart). Only two participants received a validation response. Both were female. 
 The third type of response was “question,” where the recipient asked a question in 
response to the sender’s text (e.g., What do you mean). A fifth of participants received a question 
response. Males and females did not differ in their likelihood of receiving a question response, 
Fisher’s exact, p = .694. Fisher’s exact was used because more than 20% of the cells had 
expected frequencies under five.  
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 The fourth type of response was “laughter,” where the recipient laughed after the sender 
described a negative experience. Only two participants—one male and one female—received a 
laughter response (e.g., “hahahha”).   
 The fifth type of response was “different experience,” where the recipient shared a 
different, usually more positive, experience than that of the sender (e.g., “I thought this was a 
piece of cake”). Only 13% of participants received a different experience response. There were 
no gender differences in the likelihood of receiving a different experience response, Fisher’s 
exact, p = .631. 
 The sixth and final type of response was “different topic,” where the recipient brought up 
a different topic without addressing the sender’s comment (e.g., "meeeeee oh you can draw over 
the letters on the keyboard and it'll spell the word y drewou”). Again, only 13% of participants 
received a different topic response. There were no gender differences in the likelihood of 
receiving a different topic response, Fisher’s exact, p = 1.000.  
 Participants were then categorized into four groups based on whether they shared 
negative experiences and the responses they then received. The first group consisted of 
participants who did not share any negative experiences related to the stressor (35% of the 
sample). The second group was the smallest (10% of the sample) and consisted of participants, 
who texted about negative experiences and only received unsupportive responses (i.e., laughter, 
different experience, different topic). The third group consisted of participants, who texted about 
negative experiences and only received supportive responses (i.e., same experience, validation). 
Forty percent of the sample belonged to this group. Finally, the fourth group (15% of the sample) 
consisted of participants who received partially supportive responses. Participants were placed in 
this group if they received both supportive and non-supportive responses, received a question 
 89 
 
response only, or did not receive a response because the texting portion of the study had ended. 
There were no gender differences between the group, X2 (3, N = 60) = 4.00, p = .261. 
 Nonverbal cues: Selfies, stickers, and emojis. For each participant, we indicated 
whether they sent at least one selfie to their friend (1 = yes, 0 = no) and whether they received at 
least one selfie from their friend (1 = yes, 0 = no). Four participants (6% of the sample) sent a 
selfie to their friend and all were male. None of the selfies were sent in the context of discussing 
a negative experience and none were sent in response to their friend’s negative experiences. 
 We also indicated, for each participant, whether they sent at least one sticker to their 
friend (1 = yes, 0 = no) and whether they received at least one sticker from their friend (1 = yes, 
0 = no; see Table 4.2 for examples). Around a quarter of the participants (27%) sent at least one 
sticker to their friend. Males and females were equally likely to send a sticker to their friend, X2 
(1, N = 60) = .34, p = .559. No participants sent stickers in the context of discussing a negative 
experience and only one (6% of the participants who sent stickers) sent a sticker in response to 
their friend’s negative experience.  
 Finally, we indicated whether participants sent at least one emoji to their friend (1 = yes, 
0 = no) and whether they received at least one emoji from their friend (1 = yes, 0 = no; see Table 
4.2 for examples). Over a third of participants (37%) sent at least one emoji to their friend. There 
were no gender differences in the likelihood of sending an emoji to a friend, X2 (1, N = 60) = 
2.58, p = .108. Eight participants (36% of those who sent emojis) sent emojis while sharing a 
negative experience and two (9%) sent them in response to their friend’s negative experience.  
 Self-reported mood and stress. Participants were asked, “What is your mood now? 
Choose the number that best describes your mood now.” (see APPENDIX B). The 7-point scale 
was anchored at negative (-3) and positive (3) with a neutral (0) value in between. Participants 
 90 
 
reported their moods after the baseline tasks (T1), the stress tasks (T2), and after the 
experimental manipulation (T3). Participants’ moods were lower on average at T2 (M = .10, SD 
= 1.24) than at T1 (M = 1.78, SD = 1.01; t(59) = 10.99, p < .001) and average moods were also 
lower at T2 than at T3 (M = 1.67, SD = 1.10; t(59) = 9.48, p < .001). 
Concurrently, participants reported their current stress levels (see APPENDIX B). They 
were asked, “What is your stress level now? Circle the number that best describes your stress 
level now.” Participants reported their current level of stress on a 7-point scale ranging from 
lowest (0) to highest (6). Participants’ stress levels were higher on average at T2 (M = 3.10, SD = 
1.34) than at T1 (M = 0.98, SD = 1.08; t(59) = 12.84, p < .001), indicating that an increase in 
stress from the stressor task. They were also higher at T2 than at T3 (M = 1.17, SD = 1.34; t(59) 
= 12.01, p < .001). 
Heart rate variability. Participants’ heart rate variability, which is the variation in time 
between consecutive heartbeats, was captured throughout the study as an indicator of stress. 
HRV is the variation in the time between consecutive heartbeats, otherwise known as RR 
intervals (Acharya, Joseph, Kannathal, Lim, & Suri, 2006). When experiencing stress, the 
sympathetic system, which induces the fight or flight response is more active. Heart rate then 
becomes persistently elevated and the variability in the time between beats is then reduced 
(Goldberger, Challapalli, Tung, Parker, & Kadish, 2001; Hjortskov et al., 2004, Sloan et al., 
1994). As a result, lower HRV is indicative of higher stress. In this study, we calculated changes 
in the HRV parameter RMSSD (the root mean square of successive differences between heart 
beats) because it has been used in experimental studies (e.g. Bradley, Brown, Chu, & Lea, 2009) 
and studies exploring the effects of email on stress (Mark et al., 2016). We captured HRV with 
the Polar H10 chest strap sensor and the V800 wristwatch. These devices were selected because 
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they were noninvasive, easy for adolescents to wear, and the RR intervals captured by the V800 
wristwatch and the parameters that were derived (e.g., RMSSD) were comparable to those 
captured by an ECG (Giles, Draper, & Neil, 2016).  
Participants’ HRV data were divided into three segments: RMSSD during the baseline, 
RMSSD during the stressor task, and RMSSD during the experimental manipulation. 
Participants’ RMSSD were lower during the stressor task (M = 52.37, SD = 32.05) than during 
baseline (M = 40.33, SD = 25.52; t(53) = 4.53, p < .001). Participants’ RMSSD were also lower 
during the stressor task than during the experimental manipulation (M = 52.54, SD = 30.22, p 
< .001).   
Friendship quality. The Network of Relationships Inventory was used to assess the 
quality of the relationship between the members of the dyad (see APPENDIX C; Furman & 
Buhrmester, 1985; Furman & Buhrmester, 1992). Participants responded to fifteen questions on 
their friendship using a 5-point scale that ranged from none (0) to extremely much (4). We used 
the following subscales—emotional support, intimate disclosure, companionship, and reliable 
alliance (i.e., reassurance that the relationship would last over time)—and averaged them items 
to create a positive relationship score (α = .94, M = 2.11, SD = .93).  
Demographic questionnaire. Participants reported their gender, age, race/ethnicity, 
parents’ education, whether or not they had their own cellphone, whether or not they had their 
own smartphone, and the age at which they started texting.  
Analytic Plan 
 Residualized change models were used to determine the whether texting about negative 
experiences, receiving responses to negative experiences, and sending and receiving selfies, 
stickers, and emojis were associated with self-reported mood, stress, and HRV at the end of the 
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study. The outcomes were self-reported mood and stress at T3 and HRV during the experimental 
manipulation activity. For Hypothesis 1, the main independent variable was whether participants 
texted about negative experiences. For Hypotheses 2, the main independent variables were the 
texting response groups (i.e., participants who did not text about negative experiences, 
participants who texted about negative experiences and received unsupportive responses, 
participants who texted about negative experiences and received supportive responses, and 
participants who texted about negative experiences and received partially supportive responses). 
The “did not text about negative experiences” group served as the comparison group. Whether 
participants sent and received selfies, stickers, and emojis from their friend were the independent 
variables for Hypotheses 3 and 4 respectively. We controlled for friendship quality, parent 
education (whether participants had at least one parent with a bachelor’s or graduate degree) and 
self-reported mood and stress at T2 or participants’ RMSSD during the stressor task. Cluster 
standard errors were used to account for nesting within pairs.   
Results 
 
H1a: Texting about Negative Experiences and Mood 
 Participants who texted about negative experiences reported marginally higher moods at 
the end of the study than those who did not (b = .45, SE = .26, p = .094; see Table 4.3, Model 1). 
Thirty-four percent of the variance was explained by this model, F(4, 32) = 9.52, p < .001.  
H1b: Texting about Negative Experiences and Stress 
 Texting about negative experiences, however, was not associated with self-reported stress 
levels (b = .10, SE = .26, p = .679; see Table 4.3, Model 3). Thirty-two percent of the variance 
was explained by this model, F(4, 32) = 9.52, p < .001.  
H1c: Texting about Negative Experiences and RMSSD 
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 Nonetheless, texting about negative experiences was associated with RMSSD (b = 14.16, 
SE = .11, p < .027; see Table 4.3, Model 5). Sixty-four percent of the variance was explained by 
this model, F (4, 31) = 11.23, p < .001. A large percentage of the variance was accounted for by 
participants’ RMSSD during the stressor. 
H2a: Response Types and Mood  
 Participants who received supportive responses from their friends reported higher moods 
than participants who did not share about negative experiences (b = .65, SE = .31, p = .043; see 
Table 4.3, Model 2). The moods of participants who received unsupportive responses (b = .03, 
SE = .33, p = .936) or partially supportive responses (b = .40, SE = .34, p = .251) did not differ 
from those who did not share about negative experiences. Thirty-seven percent of the variance 
was explained by this model, F (6, 32) = 6.01, p < .001. 
H2b: Response Types and Stress 
 There were no differences between participants who received supportive responses from 
their friends and those who did not share about negative experiences in self-reported stress (b 
= .27, SE = .28, p = .339; see Table 4.3, Model 4). Likewise, there were no differences between 
those who received unsupportive responses (b = .15, SE = .35, p = .672) or those who received 
partially supportive responses (b = -.39, SE = .44, p = .376) and those who did not share. Thirty-
five percent of the variance was explained by this model, F (6, 32) = 8.18, p < .001.   
H2c: Response Types and RMSSD 
 Participants who received supportive responses (b = 15.17, SE = 7.03, p = .039) and 
participants who received partially supportive responses (b = 17.68, SE = 8.08, p = .036) had 
higher RMSSD (i.e., lower stress) than participants who did not share about negative experiences 
(see Table 4.3, Model 6). The RMSSD for participants who only received negative responses did 
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not differ from the RMSSD of participants who did not share (b = 7.23, SE = 5.53, p = .201). 
This model accounted for 64% of the variance, F (6, 31) = 9.77, p < .001.  
H3a: Sending Selfies, Stickers, Emojis, and Mood 
 Participants who sent selfies had higher moods at the end of the study than those who did 
not (b = .63, SE = .22, p < .007; see Table 4.4, Model 1). Interestingly, participants who sent 
stickers had lower moods than those who did not (b = -.50, SE = .22, p = .030). There were no 
differences in mood between participants who sent emojis and those who did not (b = -.003, SE 
= .25, p = .990). Altogether, this model accounted for 36% percent of the variance, F(6, 32) = 
8.12, p < .001.  
H3b: Sending Selfies, Stickers, and Emojis, and Stress 
 Sending selfies (b = -.21, SE = .76, p = .789), stickers (b = -.25, SE = .26, p = .342), and 
emojis were not associated with self-reported stress (b = -.43, SE = .33, p = .202; see Table 4.4, 
Model 3). This model accounted for 35% of the variance, F(6, 32) = 6.77, p < .001.  
H3c: Sending Selfies, Stickers, and Emojis, and RMSSD 
 Likewise, sending selfies (b = 11.30, SE = 20.37, p = .583), stickers (b = 3.28, SE = 6.25, 
p = .603), and emojis (b = 1.09, SE = 6.11, p = .860; see Table 4.4, Model 5) were not associated 
with RMSSD. Sixty-one percent of the variance was explained by this model, F (6, 31) = 5.79, p 
< .001.  
H4a: Receiving Selfies, Stickers, and Emojis, and Mood 
 Receiving nonverbal behaviors did not seem to affect participants’ moods. Receiving 
selfies (b = -.47, SE = .56, p = .407), stickers (b = .01, SE = .31, p = .986), and emojis (b = .06, 
SE = .23, p = .801) were not associated with participants’ moods at the end of the study (see 
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Table 4.4, Model 2). Thirty-two percent of the variance was accounted for by this model, F (6, 
32) = 5.03, p < .001.  
H4b: Receiving Selfies, Stickers, and Emojis, and Stress 
 Similarly, receiving selfies (b = .40, SE = .62, p = .527), stickers (b = .16, SE = .28, p 
< .578), and emojis (b = .02, SE = .35, p = .963) were not associated with self-reported stress 
(see Table 4.4, Model 4). This model accounted for 33% of the variance, F (6, 32) = 6.94, p 
< .001.  
H4c: Receiving Selfies, Stickers, and Emojis, and RMSSD 
 Finally, there were no associations between receiving selfies (b = -1.70, SE = 8.44, p 
= .845), stickers (b = 11.10, SE = 7.71, p = .16), and emojis (b = .06, SE = 6.31, p = .993) and 
RMSSD (see Table 4.4, Model 6). Sixty-two percent of the variance was accounted for by this 
model, F (6, 31) = 7.84, p < .001.  
Discussion 
 Our findings suggest that texting about their negative experiences could benefit 
adolescents after a stressful experience. Adolescents who texted their friend about their negative 
experiences reported marginally higher moods at the end of the study and their physiologic stress 
was lower (i.e., higher HRV) than participants who did not text their friend about their negative 
experiences.  
 Interestingly, participants who texted about negative experiences had lower HRV (i.e., 
higher stress) during the stressor task than participants who did not text about their negative 
experiences. This is not surprising however, as the frequency of sharing about emotional events 
tends to increase as the intensity of the emotion that is elicited increases (Rimé, 2009). This is 
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also consistent with our findings from Study 1, which suggested that individuals spend more 
time on texting apps when they were experiencing greater stress.  
 Nevertheless, the benefit of sharing about negative experiences seemed to apply only to 
participants who received supportive responses. Participants who only received supportive 
responses reported higher moods and had higher HRV than participants who did not share about 
negative experiences and those who received partially supportive responses also had higher 
HRV. Participants who received unsupportive responses, however, did not differ from those who 
did not share at all on self-reported mood, self-reported stress, and HRV. This is consistent with 
the findings that sharing about negative experiences does not automatically lead to improvements 
in mood and reduction in stress; improvements in wellbeing are at least partially contingent on 
the responses that individuals receive (Kennedy-Moore & Watson, 1999; Rimé, 2009).  
 Inline with prior research (Chen et al, 2016) our findings suggest that sending selfies can 
improve mood. However, the selfies were not sent in the context of sharing about negative 
experiences, and thus, were not used to garner support for coping with a stressful situation. 
Perhaps, sending selfies was simply a fun and enjoyable experience for these teens, especially 
when they were taken on phone that was not theirs. Perhaps it helped take their attention off of 
the stressor task, thereby improving their mood (Thoits, 1986). These findings should be 
interpreted cautiously, however, as only four participants in our sample sent selfies.  
 Interesting, the four participants in our sample who sent selfies were all boys. This was 
unexpected as adolescent girls and women send more selfies, on average, than adolescent boys 
and men (Dhir, Pallesen, Torsheim, & Andreassen, 2016). We speculate that girls in our sample 
did not send selfies because adolescent girls tend to perceive appearing attractive online as more 
important than boys (Yau & Reich, 2018). As a result, adolescent girls may be unwilling to send 
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photos that could possibly be viewed by strangers (i.e., the researchers or other participants). 
Moreover, girls and women are more likely to use photo-editing tools such as filters when 
posting selfies (Dhir et al., 2016). We did not install photo-editing tools on the phones, which 
may have dissuaded some girls from taking and sending selfies.   
  Sending and receiving stickers and emojis did not seem to improve wellbeing. In fact, 
sending stickers was associated with lower mood. One explanation for this is that the majority of 
participants were not using stickers and emojis to convey emotions related to their negative 
experiences or to respond to their friends’ experiences. Perhaps the use of stickers and emojis 
would have an impact on mood and stress if they were used while seeking or providing support. 
Prior research indicates that users sometimes send emojis and stickers simply because there was 
a lull in the conversation and there was nothing else to say (Zhou et al., 2017). It is possible that 
the participants who sent stickers reported lower moods than those who did not because they 
spent more of their time sending stickers or engaging in conversations related to the stickers 
rather than spending that time seeking and providing support. Another explanation is that there 
may be unique benefits to sharing about emotional events through words. Writing about 
emotions experienced during an event can be beneficial across a variety of domains from math 
anxiety (Park, Ramirez, & Beilock, 2014) to romantic relationship breakups (Lepore & 
Greenberg, 2002). One theory for why writing improves wellbeing is because it enables 
individuals to develop a coherent narrative of the event and adaptive schemas of the self and the 
world (Baikie & Wilhelm, 2005). Little is known however, about whether these benefits persist 
when individuals share about an emotional event through images rather than through words.  
Limitations and Future Directions 
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 One of the limitations of this study is that we did not gather participants’ perceptions on 
whether the texts they received from their friends were supportive. A second limitation is that we 
did not randomly assign participants to text about negative experiences, to receive supportive 
responses, or to send selfies, stickers, and emojis. As such, we are not able to make causal 
claims. Future studies, could, for example randomly assign participants in the experimental 
condition to send supportive responses while instructing participants in the control condition to 
send unsupportive responses. 
 Future studies could also examine cultural differences in the sharing of negative 
experiences digitally and the types of responses that are perceived as most supportive. 
Researchers have noted cultural differences in the tendency to seek social support and the types 
of support that is sought (Kim, Sherman, & Taylor, 2008). Future studies could also consider 
whether these tendencies persist online as well, as this has implications for digital mental health 
interventions where adolescents can message a therapist or peer (Stasiak et al., 2016). Research 
on cultural differences in seeking and receiving social support digitally can inform best practices 
on how to provide support digitally, ultimately enabling mental health professionals to provide 
more effective care to youth. It is important to also consider, however, that the types of responses 
and use of nonverbal cues that are perceived as appropriate may differ depending on the 
relationship between the sender and the recipient (i.e., a friend vs. a health professional).    
 A final area of inquiry is whether social competency affects the ability to effectively 
garner social support on digital platforms. Individuals are less likely to elicit support from others 
if they openly show their distress or if they downplay it (Kennedy-Moore & Watson, 2001). 
Thus, the ability to know how to share about negative experiences affects how others respond. 
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Given the prevalence of digital communication platforms, it is worthwhile to understand whether 
the impacts of social competence on support seeking extend to online platforms as well. 
Conclusion  
 In summary, our findings demonstrate that the impacts of texting a friend on mood and 
stress depend on the content shared and the type of responses that are received. Participants who 
received unsupportive responses did not experience increased mood or reduced stress compared 
to those who did not share about negative experiences at all. We also found that sending selfies 
was associated with higher mood, though sending and receiving stickers and emojis did not seem 
to improve wellbeing. Our findings suggest that studies on the impact of digital communication 
platforms need to take into account not only the actions of the senders (i.e., how are participants 
using the platforms), but also the actions of the recipients. 
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Table 4.1. Demographic Data for the Full and Analytic Samples 
 
  M (SD) or Percentage 
  
Full Texting Sample Self-Report Sample Excluded from Self-
Report 
HRV Sample 
Age 12.38 (1.27) 12.35 (1.30) 12.67 (1.03) 12.30 (1.31) 
Gender 
       Male 48% 50% 33% 54% 
   Female 52% 50% 67% 46% 
Ethnicity 
       Asian 36% 35% 50% 33% 
   Latinx 17% 18% 0% 19% 
   Multi-ethnic 20% 22% 0% 22% 
   White 21% 22% 17% 22% 
   Other 6% 3% 33% * 4% 
Parent Education 
       Graduate or Professional Degree 44% 45% 33% 48% 
   Four-year College Degree 20% 20% 17% 19% 
   Some College 6% 7% 0% 7% 
   High School Diploma 3% 3% 0% 2% 
   Less Than High School Diploma 5% 3% 17% 4% 
   Not Sure 23% 22% 33% 20% 
Cell Phone Ownership 85% 85% 83% 83% 
Smartphone Ownership 82% 82% 83% 80% 
Age Started Texting 10.12 (1.42) 10.07 (1.41) 10.67 (1.51) 10.04 (1.40) 
N 66 60 6 54 
Notes. Independent t-tests with unequal variances and chi-square analyses were conducted to identify differences between the participants in the analytic sample and those who 
were excluded. * p < .05. 
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Table 4.2. Excerpts from Text Messages 
 
ID Gender Texting About Negative Experiences (N = 39) 
6 Boy i KEPT MESSING U[P] 
64 Girl iwas so nervous 
72 Girl i just felt really presured 
  
Response: Similar Experience (N = 28) 
3 Boy Negative Experience: "my speech was bad" 
4 Boy Response: "Mine 2" 
   83 Girl Negative Experience: "i froze in up in the middle of my speech" 
84 Girl Response: "lol I couldent think of what to say" 
  
Response: Validation (N = 2) 
66 Girl Negative Experience: "lol im not very smart" 
65 Girl Response: "lmao u r" 
   130 Girl Negative Experience: "I can't even subtract" 
129 Girl Response: "ik don't worry how do u think i did" 
  
Response: Question (N = 8) 
21 Boy Negative Experience: "i feel worse" 
22 Boy Response: "What do you mean" 
   87 Girl Negative Experience: "stressed out" 
88 Girl Response: "Who is your researcher" 
  
Response: Laughter (N = 2) 
23 Boy *Context: "what is your stress level" 
24 Boy Negative Experience: "5" 
23 Boy Response: "hahahha" 
   85 Girl Negative Experience: "the math one, i couldn't think. my mind was all over the place" 
  
"its like" 
86 Girl Response: "Lol" 
  
Response: Different Experience (N = 5) 
2 Boy Negative Experience: "i had to start over for the counting" 
1 Boy Response: "oh" 
  
"i didn’t" 
   85 Girl Negative Experience: "my tongue was tied??" 
86 Girl Response: "I thought this was a piece of cake" 
  
Response: Different Topic (N = 2) 
9 Boy Negative Experience: "i was so awkward duribf my speech" 
10 Boy Response: "meeeeee" 
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"oh you can draw over the letters on the keyboard and it'll spell the word y drewou" 
   92 Girl "I mean for me it was a little stressfull because the game me to say a speech" 
91 Girl "oh" 
  
"[name of friend]" 
  
"who are you" 
  
Sticker (N = 16) 
24 Boy 
 
   
76 Girl   
  
Emoji (N = 22) 
21 Boy 
 
   
81 Girl 
 
Notes. *The text before the negative experience was included to provide context to the quote. "lmao" is the 
abbreviation for "Laugh My Ass Off."  
  
1
0
8
 
Table 4.3. The Associations Between Talking About Negative Experiences, Receiving Supportive Responses, and Wellbeing 
 
  Self-Reported Mood Self-Reported Stress RMSSD 
 
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Texting About Negative Experiences 0.45† 
 
0.11 
 
14.16* 
 
 
(0.26) 
 
(0.26) 
 
(6.11) 
 Texting Group 
         Unsupportive Response 
 
0.03 
 
0.15 
 
7.23 
  
(0.33) 
 
(0.35) 
 
(5.53) 
   Partially Supportive Response 
 
0.40 
 
-0.39 
 
17.68* 
  
(0.34) 
 
(0.44) 
 
(8.08) 
   Supportive Response 
 
0.65* 
 
0.27 
 
15.17* 
  
(0.31) 
 
(0.28) 
 
(7.03) 
Friendship Quality 0.23 0.17 0.03 0.07 -0.87 -1.70 
 
(0.14) (0.16) (0.19) (0.20) (2.55) (2.82) 
Parent has Bachelors or Graduate Degree 0.45 0.45 -0.29 -0.38 6.90 7.50 
 
(0.29) (0.30) (0.28) (0.29) (4.90) (4.94) 
Mood at Time 2 0.33*** 0.36*** 
    
 
(0.09) (0.09) 
    Stress at Time 2 
  
0.53*** 0.51*** 
  
   
(0.09) (0.08) 
  RMSSD During Stressor 
    
0.95*** 0.94*** 
     
(0.16) (0.17) 
Constant 0.58 0.66 -0.42 -0.38 1.98 3.48 
 
(0.35) (0.34) (0.46) (0.45) (8.85) (9.33) 
N 60 60 60 60 54 54 
R2 0.34 0.37 0.32 0.35 0.64 0.64 
Notes. Coefficients are unstandardized. Standard errors in parentheses. Cluster standard errors were used. The omitted categories were not texting about stressor, and parent  
does not have bachelor's. † p<0.10;  * p<0.05; *** p<0.001 
 
  
  
1
0
9
 
Table 4.4. The Associations Between Sending and Receiving Selfies, Stickers, and Emojis and WellBeing 
 
  Self-Reported Mood Self-Reported Stress RMSSD 
  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Participant sent a/an 
        Selfie 0.63** 
 
-0.21 
 
11.30 
 
 
(0.22) 
 
(0.76) 
 
(20.37) 
    Sticker -0.50* 
 
-0.25 
 
3.28 
 
 
(0.22) 
 
(0.26) 
 
(6.25) 
    Emoji -0.00 
 
-0.43 
 
1.09 
 
 
(0.25) 
 
(0.33) 
 
(6.11) 
 Participant received a/an 
        Selfie 
 
-0.47 
 
0.40 
 
-1.67 
  
(0.56) 
 
(0.62) 
 
(8.44) 
   Sticker 
 
0.01 
 
0.16 
 
11.10 
  
(0.31) 
 
(0.28) 
 
(7.71) 
   Emoji 
 
0.06 
 
0.02 
 
0.06 
  
(0.23) 
 
(0.35) 
 
(6.31) 
Friendship Quality 0.26 0.32* 0.09 0.07 0.89 2.74 
 
(0.14) (0.15) (0.18) (0.17) (2.70) (3.14) 
Parent has Bachelors or Graduate Degree 0.48 0.51 -0.31 -0.37 6.74 5.12 
 
(0.30) (0.33) (0.31) (0.32) (5.27) (5.55) 
Mood at Time 2 0.28* 0.27** 
    
 
(0.10) (0.10) 
    Stress at Time 2 
  
0.55*** 0.55*** 
  
   
(0.10) (0.10) 
  RMSSD During Stressor 
    
0.89*** 0.89*** 
     
(0.16) (0.16) 
Constant 0.86* 0.64 -0.29 -0.50 8.30 4.51 
 
(0.42) (0.40) (0.47) (0.54) (7.70) (11.23) 
N 60 60 60 60 54 54 
R2 0.36 0.32 0.35 0.33 0.61 0.62 
Notes. Coefficients are unstandardized. Standard errors in parentheses. Cluster standard errors were used. The omitted categories were not texting about stressor, and parent does 
 not have bachelor's. † p <0.10; *p<0.05; ** p<0.01; *** p<0.001 
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CHAPTER 5: DISCUSSION 
The majority of young adults and adolescents use smartphones, prompting concerns from 
parents, educators, and health care professionals about the impacts of digital media on mental 
health. Studies have examined the risks of media (e.g., Fardouly, Diedrichs, Vartanian, & 
Halliwell, 2015; Kross et al., 2013), but smartphones also offer great potential for improving 
wellbeing. Texting platforms, for example, enable individuals to seek support anytime and 
anywhere. When they are experiencing stressors, they can reach out and receive emotional, 
informational, and instrumental support from friends and family immediately. When something 
positive happens, they can quickly share their joy and excitement with others. Thus, research that 
seeks to maximize the benefits of smartphones is critical and timely. To address this gap, my 
dissertation examines 1) whether young adults use texting apps to reach out to others when they 
are experiencing high emotional states (e.g., high stress, high or low mood), 2) whether texting 
can improve wellbeing for adolescents after a stressful event, and 3) whether the impact of 
texting on stress reduction depends on the content of the texts.   
Summary of Key Findings 
Study 1 
 In Study 1, we used a daily diary and logged data approach, where participants were 
sampled repeatedly over time to understand the relationship between texting, mood, and stress. 
In the first part of the study, we used data gathered from ecological momentary assessment 
(EMA) and logging software to examine whether young adults’ affect was associated with the 
use of texting apps. For seven days, participants completed hourly ratings on their current mood 
and stress levels during waking hours. The Aware Framework, which can unobtrusively log 
when and for how long participants used texting apps, was also installed onto participants’ 
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phones. Using the timestamps from the mood and stress ratings and the timestamps from the 
Aware Framework, we were able to determine that mood and stress predicted subsequent use of 
texting apps. We found that young adults spent longer periods of time on texting apps after 
reporting more intense emotional states (i.e., elevated mood, low mood, and high stress). Gender 
did not moderate the relationship between emotional states and subsequent texting, although, the 
use of texting apps was unrelated to mood and stress for individuals who texted less frequently 
(bottom 50%) during the course of the study. These findings are in line with the large body of 
research on the social sharing of emotions, which has found that the tendency to share about an 
event is related to the intensity of the emotion that it elicited and that the frequency of sharing 
does not differ between men and women (Rimé, 2009).  
 These data suggest that young adults may use texting apps to connect with others when 
experiencing emotional events. As sharing about stressful events can help individuals cope and 
sharing about positive events—a process known as capitalization— can increase positive affect 
(Langston, 1994), we hypothesized that texting use would be positively associated with 
subsequent mood and negatively associated with subsequent stress (Langston, 1994; Cohen & 
Wills, 1985). Thus, in the second part of Study 1, we used participants’ logging data and their 
mood and stress ratings to understand whether texting use predicted higher mood and lower 
levels of stress. Our hypothesis was not supported, however, as the use of texting apps was not 
associated with subsequent mood or stress. One explanation is that what participants were doing 
(i.e., sending or receiving texts), who they were interacting with, what they were texting about, 
and whether or not they were getting a supportive response were not measured. Any one of those 
factors could have moderated the impact of texting on wellbeing. 
Study 2 
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Although studies using daily diary designs provide stronger evidence for causality than 
cross-sectional designs, experiments remain the gold standard. Thus, for Study 2, we conducted 
an experiment to examine whether, for early adolescents, texting a friend can improve mood and 
reduce stress after a stressful situation. Although many early adolescents use smartphones and 
digital communication platforms (Rideout & Robb, 2018), this is one of the first studies to 
experimentally test the impacts of texting on wellbeing for this age group.  
Adolescents were recruited in dyads; they came to the lab with a friend of the same-
gender whom they texted regularly. Both members of the dyad experienced a stressful situation 
separately and then were randomly assigned to text their friend, watch a video, or wait quietly for 
five minutes. At the end of the study, adolescents in the texting condition reported lower stress 
levels than teens in the no activity condition and higher moods than teens in both the video and 
the no activity conditions. There were, however, no differences in changes in physiological 
measures of stress (i.e. heart rate variability; HRV). Our findings thus, demonstrate that texting 
can help improve self-reported mood and reduce self-reported stress after a stressful situation. 
These findings are consistent with other studies that have examined the impacts of texting on 
stress reduction for young adults (Holtzman, DeClerck, Turcotte, Lisi, & Woodworth, 2017; 
Hooker, Campos, & Pressman, 2018). The discrepancy between self-reported and physiological 
stress was also noted in prior work (Hooker et al., 2018); participants who were randomly 
assigned to supportive responses from their romantic partners before experiencing a stressful 
situation reported feeling more loved and supported than participants who did not receive 
supportive texts (Hooker, Campos, & Pressman, 2018). Nevertheless, their blood pressure and 
heart rate did not return to baseline levels at a quicker rate than participants who did not receive 
supportive texts. 
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Another finding of note was that boys and girls were equally likely to benefit from 
texting after experiencing a stressful situation. This was surprising given some have found that 
boys rely less on social support for coping (Camara, Bacigalupe, & Padilla, 2017; Eschenbeck, 
Kohlmann, & Lohaus, 2007). One explanation is that boys could still benefit from receiving 
social connection even if they rely on it less frequently. Alternatively, it is also possible that boys 
benefitted from being able to spend time with a friend rather than from receiving emotional 
support.    
Study 3 
Study 2 demonstrated that texting could help adolescents cope with stressful situations, 
but questions remain as to whether the impact of texting on stress reduction is dependent on the 
context of the texts and the responses that are received. Thus, in Study 3, we examined whether 
texting was more beneficial when adolescents 1) shared specifically about their experiences 
during the stressful situation and the emotions that they felt, 2) received supportive responses 
from their friends, and 3) sent and received selfies, stickers, and emojis. To answers these 
questions, we coded the text transcripts from Study 2.  
 We found that while texting specifically about their negative experiences was helpful for 
adolescents, what really mattered was the type of responses that adolescents received. 
Participants who only received supportive responses from their friends reported higher moods 
and had higher HRV (i.e., lower stress) than those who did not share about negative experiences. 
Participants who received partially supportive response benefitted to a lesser degree; they did not 
differ from participants who did not share about negative experiences on self-reported mood and 
stress, but they did experience higher HRV. Conversely, participants who received only 
unsupportive responses did not experience greater improvements in mood or reductions in stress 
 114 
 
than those who did not share about negative experiences. Our findings are consistent with 
research suggesting that benefits of sharing about negative experiences vary depending on the 
responses that are received (Kennedy-Moore & Watson, 1999; Rimé, 2009).  
Contrary to our hypothesis, only sending selfies was associated with improved mood. 
Receiving selfies and sending and receiving sticker and emojis did not seem to improve mood 
and reduce stress. While this finding is consistent with prior research on the impact of sending 
selfies on mood (Chen, Mark, & Ali, 2016), it should be interpreted cautiously as only four teens 
in my sample sent selfies. It is possible that adolescents did not benefit from sending and 
receiving emojis and stickers because they were not using them when sharing about negative 
experiences or when they were providing support to their friends. It is possible that adolescents 
may experience greater benefits if they were using them in the context of seeking and receiving 
support as individuals who display nonverbal cues that convey warmth and closeness are 
perceived as more helpful and supportive (Jones & Guerrero, 2001). In this case, participants 
may simply be sending stickers and emojis as a distraction or because there was nothing else to 
say (Zhou, Hentschel, & Kumar, 2017).  
Contributions 
My dissertation suggests that texting platforms can be spaces for social connections and 
support. Young adults spent more time on texting platforms when experiencing more intense 
emotions. Moreover, texting a friend led to greater improvements in mood and reductions in 
stress for early adolescents. Importantly, my work makes both theoretical and methodological 
contributions to the literature on media use and wellbeing. First, I demonstrated that the 
processes of sharing emotions and social support are largely replicated in online spaces. The 
finding in Study 1 that high stress, elevated mood and low mood are associated with greater use 
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of texting platforms is in line with the findings that individuals are more likely to share about 
events that elicit more intense emotions than events that elicit milder emotions (Rimé, 2009). 
The findings in Study 2 support the theory that social connection (in this case, texting a friend) 
buffer the negative impacts of stress (Cohen & Wills, 1985). Finally, the findings in Study 3 
demonstrated that much like when sharing about negative experiences offline, the benefits of 
sharing on digital platforms also depend on how the recipient responds (Kennedy-Moore & 
Watson, 1999; Rimé, 2009). Thus, although the medium of communication is different, the 
processes of sharing positive events and seeking and receiving support seem consistent with 
what has been found in the literature (Langston, 1994; Rimé, 2009).  
Second, my dissertation uses longitudinal and experimental designs in an area that has 
largely been dominated by cross-sectional, correlational studies. My work also highlights the 
strengths and limitations of daily diary, logging, and experimental research designs in 
understanding the relationship between media and wellbeing. On one hand, daily diary studies, 
such as Study 1, have greater external validity than experimental research designs because they 
capture what participants are actually doing in the real world (Shiffman, Stone, & Huffard, 
2008). On the other hand, there are many ethical considerations to collecting data on 
participants’ interactions, especially if they are under the age of 18 years (Underwood, Rosen, 
More, Ehrenreich, & Gentsch, 2012). It is important to capture the content of the texts that 
participants receive because, as demonstrated by Study 3, the type of responses seemed to matter 
for improving wellbeing after a stressful situation. It may also be helpful to capture the identities 
of the people with whom participants interact because emotional support from intimate others is 
often perceived as more helpful than when it is from casual friends (Taylor, 2017). Nevertheless, 
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researchers must consider how to protect the privacy of the people with whom participants 
interact because they did not consent to be in the study.  
One of the advantages of experimental designs is that there are fewer privacy 
considerations, especially when participants are recruited in dyads (such as in Study 2 and 3). 
Another advantage of experimental designs is that they enable us to determine causality. As 
participants were randomly assigned to either text their friend or to engage in a different activity 
in Study 2, I can conclude that texting caused greater improvements in wellbeing. One of the 
disadvantages of experimental designs, however, is that the results may be less likely to 
generalize to the real world. In Study 2, I created the ideal condition for texting where 
participants both experienced the same stressful situation, increasing the likelihood that 
participants would be able to empathize with one another (Thoits, 1986). Moreover, participants 
were available at the same time, did not have anyone else to interact with, and did not have other 
activities in which to engage. In the real world, those providing social support may not also be 
stressed, may not be familiar with the stressful situation and may not be immediately available. 
As a result, individuals’ attempts at eliciting social support may not elicit helpful responses or 
may even be ignored. Despite these limitations, daily diary, logging, and experimental designs 
have much to offer in informing our understanding of the effects of texting, and media use more 
broadly, on wellbeing. 
Future Directions 
 A major question stemming from my work is whether some young adults and adolescents 
benefit more from texting apps than others. Study 1 highlighted individual differences in texting; 
unlike high-frequency texters, those who texted infrequently did not seem to use texting apps to 
share about emotional events. Perhaps they preferred to share about events in-person or through 
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the phone. Future studies may consider using person-centered analyses to explore whether 
different profiles of texters exist, with some profiles of texters being more likely to rely on 
texting as a tool for seeking connections and support.  
While some young adults and adolescents may prefer not to use texting apps, others may 
want to use texting apps for support but fail to obtain the support that they need. Young adults 
and adolescents who are more socially skilled may be more adept at eliciting support from 
others. Conversely, youth who are less skilled may minimize their distress or over-share, which 
is often perceived poorly by the recipient (Kennedy-Moore & Watson, 2001). As a result, they 
may not receive appropriate and sufficient support. Research is needed to understand if some 
youth are at a disadvantage when communicating online.  
A second question that deserves greater exploration is whether sending and receiving 
images when sharing about stressful experiences or when providing support are beneficial. For 
example, participants could be asked to share about a stressful experience via text messaging 
with a confederate. Some participants could be randomly assigned to receive responses with 
emojis and stickers, while others would receive responses without nonverbal/textual cues. 
Studies like these have implications not only for increasing our understanding on the impact of 
nonverbal/textual cues on wellbeing, but also for the design of digital mental health interventions 
where users can chat with a therapist or peer (Stasiak et al., 2016). Researchers may also 
consider cultural differences in the types of nonverbal behaviors that are considered supportive, 
as the types of social support that are perceived as helpful and appropriate vary across cultures 
(Kim, Sherman, & Taylor, 2008).  
A final area of exploration is the effect of sharing positive events, or capitalization, 
through texting platforms. Capitalization is associated with increased positive affect, value of the 
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event, and trust between the speaker and the listener (Langston, 1994; Reis et al., 2010). The 
benefits of capitalization are increased when the listener responds enthusiastically (Reis et al., 
2010). Future studies can use experimental designs to examine whether the sharing of positive 
events through texting also improves wellbeing. 
Conclusion 
 My dissertation, which uses diverse methodologies, demonstrates that texting can be used 
as a tool to improve wellbeing. Given the benefits of texting, as well as the risks that have been 
documented in other studies (e.g., Fardouly et al., 2015; Kross et al., 2013), a greater emphasis 
should be placed on the types of activities that young adults and adolescents engage in online, 
rather than on the total amount of time that is spent on smartphones. By understanding how 
different activities online are related to mood and stress, parents, educators, and healthcare 
professionals are better equipped to support youth in the digital age.  
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APPENDIX A 
In Study 1, participants reported their stress levels and mood on Qualtrics or the Aware 
Framework. The following scales were used. 
  
 
 
Participants also indicated their current activity.  
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APPENDIX B 
Participants completed these mood and stress level scales after the baseline, the stressor task, and 
the experimental manipulation activity in Studies 2 and 3. 
 
 
What is your mood now?   Circle the number that best describes your mood now. 
 
Negative   Neutral   Positive 
-3 -2 -1 0 1 2 3 
 
 
What is your stress level now?   Circle the number that best describes your stress level now. 
 
Lowest      Highest 
0 1 2 3 4 5 6 
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APPENDIX C 
The Network of Relationships Inventory (Furman & Buhrmester, 1985; Furman & Buhrmester, 
1992) was used in Studies 2 and 3 to capture friendship quality.  
 
 None Little Somewhat Very 
Much 
Extremely 
Much 
How much free time do you spend 
with this person? 
     
How often do you turn to this 
person for support with personal 
problems? 
     
How much do you talk about 
everything with this person? 
     
How sure are you that this 
relationship will last no matter 
what? 
     
How much do you play around 
and have fun with this person? 
     
How often do you depend on this 
person for help, advice, or 
sympathy? 
     
How much do you share your 
secrets and private feelings with 
this person? 
     
How sure are you that your 
relationship will last in spite of 
fights? 
     
How often do you go places and 
do enjoyable things with this 
person? 
     
When you are feeling down or 
upset, how often do you depend on 
this person to cheer things up? 
     
How much do you talk to this 
person about things that you don’t 
want others to know? 
     
How sure are you that your 
relationship will continue in the 
years to come? 
     
 
The items were organized into the following subscales:  
Emotional Support 
 How often do you turn to this person for support with personal problems? 
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 How often do you depend on this person for help, advice, or sympathy? 
 When you are feeling down or upset, how often do you depend on this person to cheer 
things up? 
Intimate Disclosure 
 How much do you talk about everything with this person? 
 How much do you share your secrets and private feelings with this person?  
 How much do you talk to this person about things that you don’t want others to know? 
Companionship 
 How much free time do you spend with this person? 
 How much do you play around and have fun with this person?  
 How often do you go places and do enjoyable things with this person? 
Reliable Alliance 
 How sure are you that this relationship will last no matter what? 
 How sure are you that your relationship will last in spite of fights? 
 How sure are you that your relationship will continue in the years to come? 
 
